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EPHEMERAL EVENTS: ENGLISH BROADSIDES OF EARLY
EIGHTEENTH-CENTURY SOLAR ECLIPSES

Alice N. Walters
University of Massachusetts Lowell

Astronomy is an unusually public science; everyone who can see can see the Moon,
the stars, the planets, the Milky Way, and unusual objects like comets (especially
where there is no street lighting). The point is obvious, but, particularly in the con-
text of better understanding the construction of public science in the eighteenth
century, it is also provocative. Constructing a public science — that is, explana-
tions for, and interpretations of, nature and natural phenomena that were at once
useful and culturally and socially responsible — occupied many of the most promi-
nent members of the community of scientific practitioners in eighteenth-century
England! They shaped the public’s understanding of science and its cultural role in
large part by means of the market, producing a range of mechanisms for the dis-
semination of scientific ideas, including books, instruments, lectures, and other
formal and informal educational forurh¥hus, commerce played a role in mediat-
ing the space between the scientific community and the public; people bought a
book or paid to see a lecture, and thereby consumed public science.

Astronomy featured prominently in the list of the sciences presented in these
forums, and it was eagerly consumed by the puliBiat astronomy also challenged
the ability of the teachers and practitioners to control the public’s interpretation and
understanding of its phenomena, exactly because of the obvious point mentioned
above: astronomy was “public” to an extent unequalled by most other physical
sciences associated with the Newtonian enlightenment. The most dramatic phe-
nomena at the heart of the new sciences of mechanics, chemistry, or electricity
were largely presented to, and consumed by, the public via lecture demonstrations
and commodities such as books and instruments, the prices of which limited their
audience. In contrast, an astronomical event was accessible to all, regardless of
income or education. For the practitioner or entrepreneur concerned with the con-
struction of public science, astronomy thus offered both a large potential audience
for scientific media, and great potential for a public interpretation of its phenomena
based in ignorance and superstition.

Unusual astronomical phenomena, such as eclipses and comets, presented spe-
cial challenges, as their interpretation in the context of public astronomy was com-
plicated by the astrological meanings long associated with them. Astrology enjoyed
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2 - ALICE N. WALTERS

its greatest influence in English culture in the latter half of the seventeenth century,
and, while astrology may have lost much of its intellectual legitimacy among the
learned of early eighteenth-century England, it still held considerable sway among
the populacé.The almost visceral fear prompted by dramatic astronomical phe-
nomena like eclipses seemed to blur the distinction between “rational” scientific
cause and “irrational” astrological effect. For example, the anonymous author of a
woodcut broadside published in advance of the partial solar eclipse of TH699,
True Figure of that Great Eclipse of the Senticized the traditional (and obso-
lete) Ptolemaic scheme of Creation as “Vulgar” and “built upon a very Sandy Foun-
dation”, and noted that the eclipse “proceeds only from a Natural cause”; he
nevertheless concluded his text with a caution and a prayer: “Tis observable, That
at the Time of this Eclipse, there happens an Oppositi®aifrnandMars, from
LeoandAquarius Perhaps the Astrologers may take Notice of it; | pray God pre-
serve the People @ood Old Englandand Divert his Judgments from (is.”

The unique accessibility of astronomical phenomena necessitated a medium for
its public interpretation that was also uniquely accessible. That medium was devel-
oped early in the century through the modernization of an old European institution:
the astrological broadsideSince the development of printing, astrological broad-
sides had offered single-sheet predictions of doom, often vividly illustrated, based
on the appearances of comets, eclipses, meteors, aurorae, and the like. Astronomi-
cal broadsides updated the medium by offering scientific explanations of many of
the same phenomena, along with appropriate large-scale illustrations. In general,
two kinds of prints were published: prints that displayed general facts about the
solar system, along with data concerning the orbits of the planets and comets, and
prints that contained predictions of forthcoming events, such as planetary transits,
or eclipses of the SuiTheir illustrations not only gave them value as “curiosities”,
they also made them didactically more effective than text-oriented media such as
pamphlets and books.

Their intellectual accessibility was matched by a commercial accessibility greater
than that of other media; while a basic astronomy text might be had for three shil-
lings, for sixpence or less a curious consumer could acquire an astronomical broad-
side showing an attractive and interesting illustration with a short explanation. Such
a relatively inexpensive item might well have attracted consumers hesitant, or un-
able, to spend more money on a comprehensive pamphlet or book. Moreover, many
of the events illustrated by such ephemera were themselves ephemeral; no medium
could be more appropriate for illustrating and explaining to the public a rare and
brief event like a solar eclipse than a sixpenny broadside.

Just as astronomical broadsides provided an attractive and accessible medium
for astronomical information, so they also provided good possibilities to their pro-
ducers for personal promotion and the advertisement of related goods. An astrono-
mer who published a broadside of an event inevitably reached an audience beyond
the usual readers of tihilosophical transactionsr the latest book expounding
the wonders of Newtonian astronomy; if that astronomer was also a lecturer, teacher,
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TaBLE 1. Astronomical broadsides published by John Senex.*

Date Author Title Price

1712 William Whiston Scheme of the solar system 2s 6d

1715 William Whiston Calculation of the great eclipse of the Sun 6d

1715 Edmond Halley Description of the passage of the shadow of the Moon  6d
over England

1715 William Whiston Compleat account of the great eclipse of the Sun 1s

1715 Edmond Halley Description of the passage of the shadow of the Moon  6d
over England as it was observed

1718 An exact description of the total and visible eclipse of  6d
the Moon

c. 1723 The Newtonian system of Sun planets and comets 1s

1723 Edmond Halley Description of the passage of the shadow of the Moon ovéd
England

1724 Edmond Halley Description of the passage of the shadow of the Moon ovés
Europe

1736 William Whiston The transits of Venus and Mercury over the Sun 1s

1737 Thomas Wright The general construction &c. of a solar eclipse 1s 6d

1737 Thomas Wright The passage of the annular penumbra over Scotland 1s

*This list is based on “A catalogue of globes, maps, &c. made by the late John Senex, ER340)which

records eleven prints and their prices (Science Museum Library, London, item 1951-685/67). | have exam-
ined copies of ten of these broadsides. To this catalogue | have added the first edition of Biedlejftion

of the passage of the shadow of the Moon over England as it was obgevkshed just after the eclipse of
1715.

or author, the increased name-recognition could easily translate into expanded mar-
kets for his other commercial activitiéSimilarly, both the writers and the pub-
lishers of these broadsides could make use of them to advertise
astronomically-themed products — globes, books, telescopes, and the like, as well
as other broadsides.

In eighteenth-century London, two businessmen dominated the market for astro-
nomical broadsides. From 1712 until his death in 1740, the bookseller and cartog-
rapher John Senex published or sold at least twelve single-sheet prints that addressed
astronomical themes, in addition to several star maps, and maps of the Sun and
Moon (Table 1}° Nine of these focused on eclipses of either the Sun or Moon; one
addressed transits of Venus and Mercury; and two presented general information
concerning the solar system and its comets. Four were written by William Whiston,
four by Edmond Halley, and two by Thomas Wright of Durham. Most included
some advertisement for other products available from Senex, especially his globes.
Prices of these broadsides ranged from 6 pence to 2 shillings 6 pence.

During the second half of the century, leadership in the astronomical print busi-
ness shifted to that most energetic marketer of scientific commodities, Benjamin
Martin.* Between 1739 and around 1765, Martin published nine of his own broad-
side prints, of which at least eight were astronomically oriented. His first effort,
Synopsis Scientiae Caelestis, or Knowledge of the Heavens and Earth Displayed
appeared in three editions (in 1739, 1743, and 1752), and sold for three shillings; it
was later superseded by INew Geographical Map; Shewing the First Principles
of Geography and Astronongublished around 1758, which sold for half the price
of the SynopsisThe remaining seven astronomical prints all concerned unusual
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phenomena: three focused on comets; two addressed transits of Venus; and one
displayed the paths of totality of the five major solar eclipses of the eighteenth
century. These prints sold for between 6 pence and 3 shillings, and provided an
opportunity for Martin to advertise other astronomical goods available from his
firm (including, for example, his editions of Senex’s globés).

In addition to the broadsides published by Senex and Martin, others contributed
one or more prints to the market over the course of the century, including Charles
Leadbetter, George Smith, George Witchell, Joseph Betts, and Samuel Dunn; a
large number of initialled and anonymous prints were also published. In all, over
three dozen astronomical broadsides were published during the eighteenth century,
most in the fifty years between 1715 and 1¥66f the phenomena addressed in
these prints, none appears to have inspired more notice than solar eclipses. The
reason has to do with the drama of the phenomenon itself. For example, recording
his impressions of the 1715 eclipse for the readers dPlilesophical transac-
tions, Edmond Halley commented particularly on “@@kill andDampwhich at-
tended the Darkness of this Eclipse, of which most Spectators were sensible, and
equally Judges”. Even natural philosophers, he continued, “could not behold it with-
out some sense of Horro¥".

The British witnessed five major solar eclipses during the first two-thirds of the
century, in 1715, 1724, 1737, 1748, and 1764. Each excited greater or lesser de-
grees of commercial effort and public comment, varying according to how far from
London the path of totality ran. Despite the striking illustration of it published in
the Universal magazinéFigure 1),the eclipse of 1748, which was partial in Lon-
don and total only north of the Firth of Forth, does not appear to have prompted
great comment in the capital; the eclipse of 1737 — of which the southernmost
edge of the path of totality ran along the banks of the Tyne river in northern Eng-
land — excited only a little more notiéeln contrast, the eclipses of 1715, 1724,
and 1764 stimulated a significant amount of commercial activity in and around
London, providing opportunities for entrepreneurs to make money from lectures,
pamphlets, instruments intended to illustrate the mechanics of the phenomenon,
and a variety of accoutrements designed to enhance (and make safer) the public’s
observation of the events.

Astronomical broadsides played an especially important role in shaping the pub-
lic understanding of the eclipses of 1715 and 1724, in part because the public had
access to few other published sources that provided meaningful and useful infor-
mation about these events. Compared to the variety and range of astronomical texts
that were to become available to the English public beginning around the 1740s,
relatively few astronomical works were published during the first quarter of the
eighteenth century. Those that were available were generally of two types: intro-
ductory texts on “the use of the globes” published primarily for students, such as
John Harris’®Description and use of the celestial and terrestrial glaliiest edi-
tion 1703) and Edward Well'¥oung gentleman’s astronomy, chronology, and dial-
ling (first edition 1712); and books derived from university lectures, such as William
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Fic. 1. “The cause of Eclipses and the Motion of the Earth Delineated” (1748). Originally published
in theUniversal magazineAuthor’s collection.

Whiston’s Astronomical lecturegfirst English edition 1715), David Gregory’s
Elements of physical and geometrical astrondfirgt English edition 1715), and

John Keill’sintroduction to the true astronongfjrst English edition 1721). Among

the very few works falling outside these types were William Derhasti®theology:

or a demonstration of the being and attributes of God from a survey of the Heavens
(first edition 1715), a sequel to his best-sellrtysico-theologyand a work that

can be considered “astronomical” only in the most general sense; and John Harris’s
Astronomical dialogues between a gentleman and a kaganglicized update of
Fontenelle’dDialogues on the plurality of world§.

All of these works offered some discussion of eclipses. At the very least, each
offered basic definitions of the different kinds of solar and lunar eclipses (partial,
total, and annular), and some explanation of eclipses based on the movements of
the Earth-Moon-Sun system, which illuminated the key distinction between a lunar
and solar eclipse — that, while a lunar eclipse is caused by the shadow of the Earth
moving across the Moon (thereby preventing the Moon from reflecting the Sun’s
light), a solar eclipse arises from the Moon itself blocking the light of the Sun from
falling on a part of the Earth. Both basic texts on globes and the texts of university



6 - ALICE N. WALTERS

Enterid in the Hadl Boch -

A plain Deferyption g/;!ﬁz.ﬁm.’f QEREQI N, 10 he Tncrease
and Decrease of the Selupae: whech il heafpen on ."/‘/‘é‘r/zz’d g%
_L - i the marneng | c/f/'.mf/ the 2271715, —

by A (f.—‘n.f

U endcudated jpor 3 _/fif.‘:;.:id.«'/f

= i 3 K Bri AL IR

[fhe Foacer math Rags adowt thrm, repreiind the Body cy';f he leplanaton g 7 alove Sheme .

it e e Crlise (e greadost pact o niteih conjiit a7 The JRovaie. THE e e .
peA i fetnadf, ot te Aody of the Hoorn cverg Y & ) f E = %“
Surt o The figierii f0.3.86c] 7l the wpper covvicns 5 E g 3 E ] g
et Lguearcs lo ks Hie lit hand, Sigagi the naméber a’ : ~ [ -
Pegils HAOR Flpacd o FOery Sjuard fin w1 Bioghrs etien| V| é2: go affer o iy
et £ ) ar pliacvat alt the Follom frdle the ripht Aand} /3 g air € [ 2720 G 1. &
Siantfits M0 Eolipiie or then meredgiFing. & de et i) 12 gl 8 2.t 1300 B o]
Ay T YR w for Eviomyple . ook it the sert 2500 @i 8 1. ¢ 3840 @ 8
PATe l{l-’fff:: ﬁf{‘/‘/‘/z/‘;_:g‘(/ﬂf L frnd theat Akt 25 puntiefos 3004t ger 8 Ve sun |4 1 :4"9:’4'!?.#/‘"{? teitior | f
LA AR G merieng 45 Sun Rl apear ad i A gy 36. 20 ey 8 |ant g5 ¢ " v;/t’ & | g :6 g
| ar A [ 0] that 27 3 degits eclipied, Y EApic invegy Gong | \atdge. o0 g 8 y‘;”g;’ P | P S ”_-” Ayt §

§ L e i de Tadie ander Feorvad and wvoult finad|| Nz g0 gdor & oyare |- £)| 1542 air g Swnar) |
Gart adt 7 msinlis Gfier se, e Sun Aall appiar ar m 53: 00 gffrr 8 pmarked |8 | 1 220 gler 1o \wardai| ¢ A
ot Sguarerark K3 2] plir d degils cotipr _y‘ﬁ’f&gf{ 5g:00 gler 8 2.t 700 glerso K
:/r. 7?‘{:‘//‘!/?}?, AR 4 F f/.'u‘z‘;/l e —_ 2:40 gler g 0ol .-;.-43 aji’rm 2 ;’
N — e — 1o 20 aider g 14 1§20 2 w0 ’
R R | \wewarre)  i5m| ep oo e it
Al (‘M.ﬂ‘%’m?‘(ﬁ’jp{w&' ﬂd‘l!'gﬂ":?;?/w AR 2rpgs,m, ’n“(z: !?, . A 4
r&v.v{:mz.mymwc/g.gﬁ etirslemarkatfe p fufmet it o gl bise B f

v

I e i N G Bl s vt T i PALRAL £ 2O SR LRG0 Ei00 o S
il e ety e 0y & g ¢ iy il g o | | g .A—,yﬁmatm el i o L e
st ek ey i o S b RO A N b o b g ¢ g P
e e & st Ak Mﬁg [y EH i ?za:mf-‘mw o ?éfjv&ﬁ g _;%_/w?:/ 3/5;7::; s Lo RFal o Semars

FiG. 2. lllustration of the solar eclipse of 1715. Adler Planetariumx 2@ cm.




BROADSIDES OF SOLAR ECLIPSES - 7

lectures offered mathematical discussions of the geometry of an eclipse (complete
with figures), but (as might be expected) only Whiston, Gregory, and Keill outlined
how one might go about calculating a given eclipse. At the other end of the spec-
trum, Derham and Harris avoided any mathematical discussion of eclipses; Derham
noted the utility of eclipses to chronology and the determination of the longitude,
while Harris characteristically digressed from his brief introduction to eclipses into
poetry and flirtation. Perhaps the best account of eclipses available to the English
reader in the early eighteenth century was either that written by John Flamsteed for
publication in Jonas MooreBlathematickga work published in 1680, and thus
likely not widely available) or that found in William Whiston’s 94-p&gdculation

Text of Figure P

Enter'd in the Hall-Book

A plain Description of the Sun’s appearance, in the Increase and Decrease of the Eclipse: which will
happen on Fryday (in the morning) April the!22715.

by H.M. Gert

The Faces with Rays about them, represent the BodySafry. The Circles (the greatest part of which
consist of prick'd lines) represent the Body of the Moon coverfriguy. The figures [1, 2, 3, &c] at

the upper corners of the Squares to'rds the left hand; Signifie the number of Digits then eclipsed. Every
Square (in which the letter (i) is placed att the bottom to’rds the right hand) Signifies the Eclipse is then
increaseing: & those with (d) that it is decreaseing — for Example — Look in the next Table under
Increase, & you'll find that att 25 minutes after 8 kmyorning; the Sun will appear as in the Square
mark’d [3 i] that is 3 digits eclipsed¢ ¥clipse increaseing. Look again in the Table under decrease,
and you'll find that att 7 minutes after 10, the Sun will appear as in the Square mark’d [3 d] yt is 3 digits
eclips'd y Eclipse decreaseing; and so of the rest.

The Author has not in the above pictures taken notice of the different positions of this Horizon dureing
yetime of y eclipse; being importun’d (by Some for whom the Scheme was chiefly intended) to regard
only y¢ Ecliptick, as respecting our Horizon &tryidle of ¢ Eclipse — but, those that are desireous to
know how ¥ Cusps will appear may place a small plumet line?i@gnter of a little Circle marked [z

z] at ye upper part ofygcheme, & (holdingdpaper perpendicularly) letiine fall on y time propos’d
amongst §hour lines (Numberd 8, 9, 10) atlhpwer part of y scheme; & then find®%same time in§
Tables under Increase, or decrease & they will referr yod Sgyare; which shews how Eclipsed

part of y* Sun & Cusps will at that time appear.

[Table with the times of the eclipse keyed to the illustrations; including the following times:]
80" after 8 full Sun

1600" after 9 12 digits eclipsed

2400" after 10 full Sun

NB. the Eclipse is not to be distinguished by any thing so well as smoake Glasses; 'tis therefore thought
proper here to mention it that persons may make the truer observation. they are to be had at M
Senex’s, at yGlobe in Sallisbury Court, price 6d.

I. Nutting Sculpsit
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of solar eclipses without parallaxeshich was published to coincide with the eclipse
of 1724Y

However useful these texts may have been in explaining the cause (and perhaps
the calculation) of an eclipse, none answered, or could answer, the questions upper-
most in the minds of those members of the public anticipating an imminent eclipse:
“Where and how can | see it, and what will it look like?” These books treated
eclipsesn generaj they usually did not offer extended discussions and predictions
of aspecificeclipse. Astronomical broadsides filled that need. Some might merely
offer minute-by-minute illustrations of what the eclipse would look like to observ-
ers at a given location (Figure 2); others could serve as instruments to encourage
and facilitate the active participation of their purchasers in the observation of an
eclipse (Figure 3). The best not only surveyed the astronomy of eclipses and sug-
gested scientifically sanctioned interpretations of the phenomenon, they also of-
fered predictions of the timing and the area to be covered by an upcoming eclipse,
instructed users in safe eclipse-viewing, and provided directions for observing other
astronomical objects during the eclipse. Thus, as accessible, attractive media

Text of Figure B

THE ECLIPSEOMETER.

An Instrumentshewing the Course of tiilipseof theSun every instant of its duration &bndon,
which will happen th@2! day ofApril 1715 in the morning, Beginning &' 7)': Middle at9" 14:
Ending atl0' 24)"; according to a Computation made Bgblesdrawn fromS'. Isaac Newtons Theory
of theMoon. Humbly attempted by J.B.

The Use of this INSTRUMENT.

Set a goolockor Watchto true time by an Observation of t8an the morning of §Eclipse: Then at

any time given by the Clock or Watch, bring the Eastmost edge of the moveable piece representing the
Moon, to that time on the line whereif @enter of ¥ Moon is supposed to move, & it will shew y
Appearance of the Eclipse at that instant of time.

EXAMPLES.

Bring the Eastmost edge of the Moon to78on y line of the Center of the Moons motion, it shows
that then the Moon seems just to touch the Sun.

Or set it to 8 30 in y® same line it shows thatBligits of the SUN are Eclipsed.

Or set it to 9 14. will show the Middle of the Eclipse.

Or set it to 10 24} it shows that the moon then leaves the Sun.

In this Instrument the Sun is made large to distinguish the digits in the course of the Eclipse: But the
Stars are put on by a tangent line whose radius is 8 inches; therefore if you make holes in the centers of
the Sun and Stars, and hold the Instrument 8 inches from your eye, when the Ellipse of the Suns light
makes the stars appear, find the Sun through the hole in its center, and you will see the Stars through the
holes in their center, and thereby know them.

NB in respect of the Stars, you are to suppose the Sun the bignéspof gt its center, and then
[Jupiter] will be at a proper distance.

Sold by the Map sellers of LONDON.
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providing up-to-date scientific information about eclipses, these broadsides offer a
unique insight into the ways in which the English astronomical community of the
first quarter of the eighteenth century encouraged, shaped, and benefited from the
public’s interest in astronomy.

1. A “SUDDAIN DARKNESS': EDMOND HALLEY AND THE PUBLIC ASTRONOMY OF ECLIPSES

The solar eclipse of 22 April 1715 (3 May according to the new calendar) provided
the first opportunity for the marketers of scientific commodities to package a major
astronomical event. John Senex took particular advantage of the anticipated eclipse,
publishing three different broadside predictions of the event, two with texts by
William Whiston, and one with a text by Edmond Halley. Halley’s broadgide,
Description of the Passage of the Shadow of the Moon over Engand/histon’s

first print, A Calculation of the Great Eclipse of the Swere advertised twice
during March and April of 1715 in tHeondon Gazetterhe second advertisement,
appearing in the edition dated 2-5 April 1715 (old style), asserted that an extraordi-
narily long time had passed since such an event had been visible from London:

This Day is Published a new Edition of Mr. Professor Halley’s Description of
the total Eclipse of the Sun on Friday the 22d Day of this Instant April in the
Morning, when by reason of the sudden Darkness the Stars will be visible about
the Sun, the like Eclipse having not been seen in the Southern Parts of Great
Britain for above 500 Years. N.B. The Map shews every part of England over
which the total Darkness will pass, and may be sent by the Post for the same
Charge as a single Letter. Printed for J. Senex in Salisbury-Court, and William
Taylor at the Ship in Pater noster-row. Where may be had Mr. Whiston’s Calcu-
lation of the Eclipse; also his Astronomical Lectures, being a Survey of the
Heavens?®

This advertisement demonstrates that Senex made good use of the opportunity
presented by this dramatic event to expand the audience for astronomy, and so the
market for astronomical commodities, in particular, by adopting advertising strate-
gies designed to target markets outside the bounds of both London and the commu-
nity of astronomical cognoscenti. First, he promoted orders from the provinces; the
advertisement promised a map of “every part of England” over which the eclipse
would be total (without revealing exactly where those areas were), and further noted
that curious provincial customers could receive the map by post for a nominal cost.
Second, he used the occasion to advertise a work on general astronomy — in this
case, his newly-published English edition of Whistakétronomical lecturesan
introductory collection originally intended, as the subtitle of the work noted, “For
the Use of young Students in the UniversitySenex’s insertion into the notice of
the print of an advertisement for Whiston’s book is a typical eighteenth-century
advertising strategy, and both of the prints mentioned in this advertisement referred
to other products available to customers through Senex’s business, including most
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particularly “the Newest and Correctest Maps, and Globes of 3, 9, 12, and 16 Inches
Diameter, at moderate price¥”.

Although the advertisement mentioned Whiston’s broadSaleulation of the
Great Eclipse of the Sudiscussed below), it focused on Hallef’®escription of
the Passage of the Shadow of the Moon over Englainidh had a broader appeal.
Engraved by Senex and sold by him for 6 pence, Hall@g&cription(Figure 4)
displayed a map of England with Halley’s prediction of the path over which the
eclipse would be total and partial superimpo®dd.the text attached to the map,
and an account of the eclipse subsequently published Rhilesophical transac-
tions, Halley expressed two goals in publishing this print. First, he sought to dis-
tance the astronomical event from its unfortunate timing. The Hanoverian succession
of 1714 had provoked a period of civil unrest in London that became particularly
serious in the spring of 17#5In this climate, the prospect of a solar eclipse —
with its inevitable astrologically-inspired political interpretations — must have been
alarming to many. Halley consequently began his text with the reassurance that the
eclipse was a purely astronomical event, and not a political portent:

The like Eclipse having not for many Ages Been seen in the Southern Parts of
Great Britain, | thought it not improper to give the Publick an Account thereof,
that the suddain darkness wherein the Starrs will be visible about the Sun, may
give no surprize to the People, who would, if unadvertized, be apt to look upon
it as Ominous and to Interpret it as portending evill to our Sovereign Lord King
George and his Government, which God preserve. Hereby they will see that
there is nothing in it more than Natural, and nomore than the necessary result
of the Motions of the Sun and Moéh.

Halley’s fear that “the People” might interpret the eclipse as a bad omen for the
new king was not misplaced; the author of a poem published in commemoration of
the eclipse expressed similar concern over its timing, noting with relief that it just
missed the 23 April celebration in remembrance of St George, the patron saint of
England:

But, Interposing Globe, we can'’t forbear,

Of Timing this Eclipse to tell thy awful care;

Surely Thou did’st our Calendar inspect,

And thereby prudently thy course direct,

As not to blemisiAlbion’s day of Fame,

Doubly by us reverd, fosAINT andNAME.

For our Great Monarch’s sake, thy sullen shade

On fam’d St.GEORGE s day durst not invade

This Realm, tho’ near approaches thou hadst rffade.

George | and the House of Hanover survived the eclipse. However, as one English
author subsequently noted, not all kings were as lucky; “The Sun King”, France’s
Louis XIV, died in August 1715
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Fic. 4. Halley’s broadside with his prediction of the path of the solar eclipse of 1715. Royal
Astronomical Society. 43 27 cm.
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Halley’s second purpose in publishing thescriptionwas to invite “the Curi-
ous” to observe the eclipse, and report their observations back to him, so that he
would be able to determine “the Situation and dimension of the Shatible’.
explained after the event in tR&ilosophical transactionthat no total solar eclipse
had been visible from London since 1140:

The Novelty of the thing being likely to excite a general Curiosity, and having
found, by comparing what had been formerly observed of Solar Eclipses, that
the whole Shadow would fall upon England, | thought it a very proper
Opportunity to get the Dimensions of the Shade ascertained by Observation;

Text of Figure %

A Description of the Passage of the Shadow of the Moon over Engtethe, Total Eclipse of the SUN
on the 22d Day of April 1715 in the Morning

The like Eclipse having not for many Ages Been seen in the Southern Parts of Great Britain, | thought
it not improper to give the Publick an Account thereof, that the suddain darkness wherein the Starrs
will be visible about the Sun, may give no surprize to the People, who would, if unadvertized, be apt to
look upon it as Ominous and to Interpret it as portending evill to our Sovereign Lord King George and
his Government, which God preserve. Hereby they will see that there is nothing in it more than Natu-
ral, and nomore than the necessary result of the Motions of the Sun and Moon; And how well those are
understood will appear by this Eclipse.

According to what has been formerly Observed, compafedurbest Tables, we concludeGenter

of y¢ Moon’s shade will be very neatf izard point, when it is about 5 min: past NineLandon and

that from thence in Eleven minutes of Time, it will traverse/lyole Kingdom, passing bglymouth

Bristol, Glocester DaventryPeterborough& Boston, near W it wil leave ¥ Island: On each side of y

Tract for about 75 Miles, the Sun will be Totally darkned; but for less & less Time, as you are nearer
those limits, wch are represented fSgheme, passing oA gne side neaChestey Leeds, andrork

and on y other byChichester Gravesend, and Harwich.

At Londonwe Compute the Middle to fall at 15 min: past 9 $iMprning, when 'tis dubious whether
it will be a Total Eclipse or nd,ondonbeing so near®Southern limit. The first beginning will be
there at 7 min: past Eight, antlgnd at 24 min: past Ten. The Ovall figure shefwspace yShadow
will take up at § Time of the Middle atondon And its Center will pass on t¢ ¥astwards, with a
Velocity of nearly 30 Geographical Miles in a min: of Time.

NB. The Curious are desired to Observe it, and especially the duration of Total Darkness, with all the
care they can; for therby the Situation and dimensions of the Shadow will be nicely determined; and by
means therof we may be enabled to Predict the like Appearancesfiiburg, to a greater degree of
certainty than can be pretended to at present, for want of such Observations.

By their humble Servant
Edmund Halley

Sold by I. Senex, at the Globe in Salisbury Court, near Fleetstreet; who makes arfd\seilsst and
Correctest Maps, and Globes of 3, 9, 12, and 16 Inches Diameter, at moderate Prices.

Sold also by William Taylor at the Shop in Paternoster Row
Entered in the Hall Book
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and accordingly, | caused a small Map of England, describing the Track and
Bounds thereof, to be dispersed all over the Kingdom, with a Re-quest to the
Curious to observe what they could about it, but more especially to note the
Time of Continuance of total Darkness, as requiring no other Instrument than a
Pendulum Clock with which most Persons are furnished....

Armed with observations from volunteers throughout the country, Halley was con-
fident that he would be able “to establish several of the Elements of the Calculus of
Eclipses, so as for the future we may more securely rely on our Prediéfions”.

Although Halley separated his two stated objectives for publishing the map —
that of rationalizing the eclipse and that of obtaining its dimensions with the aid of
a nationwide network of volunteer observers — these objectives complemented
each other. By soliciting observations, Halley’s print presented the eclipse as a
public, participatory event, thereby making it seem less like a supernatural disaster
happening “to” the people of Britain; offering a prediction of the time of the eclipse
merely reinforced the fact that the astronomical community had mastered the phe-
nomenor?® This strategy placed the eclipse firmly within the empirical, hands-on
experience of science emerging in the lecture theatres and instrument shops during
the second decade of the century. It also suited the unique character of the phenom-
enon; since an eclipse cannot be duplicated at will by lecturers, the more who were
encouraged to observe it — and the more who were properly primed to understand
it as a natural event — the better for the advancement of Newtonian science. Even
those lacking either the instruments or the skill to observe the eclipse with the
precision necessary to contribute to Halley’s “Calculus” could nevertheless have
understood the message underlying Halley’s request: the eclipse is an occasion not
for fear, but for the advancement of astronomy.

While the message, layout, and cost of Hall&é&scriptionmade it broadly
accessible, Halley’s declaration in tRhilosophical transactionthat he assumed
that most of his volunteer observers would have a pendulum clock available to time
the eclipse defined the segment of society from which he expected the most accu-
rate eclipse observations. Lorna Weatherill’s study of British probate records indi-
cates (not surprisingly) that the best indicators of clock ownership were wealth,
education, and residence in London; in 1715, 52% of all London households owned
clocks, while clocks might be found in fully 90% of the homes of wealthy tradesmen
and merchants living in London. In contrast, only 33% of the households of the
entire country possessed clocks, with the majority found in the homes of profes-
sionals, the gentry, and those in high-status tr&dEsus, not only the technical
complexities of eclipse observations, but also its material demands, selected the
volunteer observers likely to produce data of use to Halley.

Nevertheless, Halley discovered that for some would-be surrogates, their enthu-
siasm for contributing to the refinement of eclipse theory exceeded their resources;
not everyone who sent observations to Halley had good clocks available to them.
Halley commented in his account of the eclipse published irPHilesophical
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transactionsthat observers at Barton in Northamptonshire and King’s Walden in
Hertfordshire who were furnished with “good Pendulum-Clock(s)” measured the
time of totality to be 353 and 3 52, respectively. In contrast, observers who
reported from Plymouth, Exeter, Weymouth, Daventry, Northampton and Lynn Regis
reported that totality lasted four minutes or more, leading Halley to suspect that
they had relied on “pocket Minute-Watches” in making their measurerfiésiis.

in the table of data he published in #i@losophical transactiondHalley made no
distinction between the observations based on his evaluation of their quality or
reliability; rather, he expressed his gratitude to “all those who have been willing to
promote our Endeavours to perfect the Doctrine of Eclipses”. Moreover, he de-
clared that the sum result of their efforts was something of which they should be
proud: “this is the first Eclipse of this kind that has been observed with the Atten-
tion and Dignity of the Phenomenon requirgig)(....”!

Readers of thBhilosophical transactiondike the 20-some volunteers who con-
tributed their observations to Halley, might have been expected to aid in the ad-
vancement of eclipse theory. But, in the aftermath of the eclipse, Halley also
attempted to reach beyond this limited audience to a wider public. Once again, he
turned to the broadside as his medium (Figure 5). In a print evidently published
some months after the event, Halley provided a corrected path for the eclipse, and
acknowledged the contributions of his volunteer observers:

Since the Publication of our Predictions of this Eclipse has had the desired
effect, and many curious Persons have been excited thereby to communicate
their Observations from most parts of the Kingdom, we thought it might not be
unacceptable to represent after the same manner the passage of the Shade, as
really happened; whereby it will appear that tho’ our Numbers pretend not to
be altogether perfect yet the correction they need is very ¥mall.

In that it provides both the corrected path of the 1715 eclipse, and the predicted
path of the forthcoming eclipse of 1724, Halley’'s post-eclipse gkibtescription
of the Passage of the Shadow of the Moon over England as it was Observed in the
late Total Eclipse of the SUN April 22d 17%8rves as a material link between the
two events. Although it lacked the obvious political connotations of the 1715 eclipse,
the eclipse of 1724 nevertheless provided the community of scientific entrepre-
neurs with another opportunity to shape the public’s understanding of eclipses —
and another opportunity to make money. Thus, in November 1723, in anticipation
of the eclipse of 1724, Senex reprinted Halley’s nine-year-old broadside, publish-
ing it under the titleA Description of the Passage of the Shadow of the Moon over
England In the Total Eclipse of the Sun on theddy of May 1724 in the Evening.
Togather(sic) with the Passage of the Shadow as it was Observed in the last Total
Eclipse of 1715and amending the print to make note of Halley’s new status as
Astronomer Royal®

For this eclipse, however, Senex also attempted to reach an audience beyond the
Channel, engraving and publishing another map displaying Halley’s predition:

it
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Fic. 5. Halley’s broadside with his retrospective description of the path of the solar eclipse of
1715 and his prediction of the path of the eclipse of 1724. Science Museum Library, London.
41x 27 cm.
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Description of the Passage of the Shadow of the Moon over Europe, as it may be
expected May 111724 in the Evenin{Figure 6). The intent to target an interna-
tional audience is suggested not only by the geographical scope of the map — it
shows the path of eclipse extending from western Ireland through England, France,
Switzerland, and northern Italy to Venice — but also by the brief text appended to
the map, which compared this event not to the eclipse of 1715, but to a solar eclipse
that had occurred in 1706. In tR&ilosophical transactionaccount of the 1715
eclipse, Halley had expressed some frustration with Continental astronomers, who
had (he believed) neglected properly to observe the earlier event. After noting his
efforts to ascertain the northern and southern limits of the 1715 shade, he continued,

Text of Figure b

A Description of the Passage of the Shadow of the Moon over Englainel Total Eclipse of the Sun
on the 1% day of May 1724 in the Evening. Togather with the Passage of the Shadow as it was Ob-
served in the last Total Eclipse of 1715. By E. Halley, R.S.S. Astigoy

Since the Publication of our Predictions of this Eclipse has had the desired effect, and many curious
Persons have been excited thereby to communicate their Observations from most parts of the King-
dom; we thought it might not be unacceptable to represent after the same manner the passage of the
Shade as it really happened; whereby it will appear that thd our Numbers pretend not to be altogether
perfect; yet the correction they need is very small.

At Londonthe Eclipse was carefully Observed to begin"@ 8nané and to become Total &t®. It
continued Total 23" and ended at 2@0. And by the Accounts we have received from Abroad, the
Center of the Shade past nearly okgrmouth Exeter Buckingham andHuntingdon leavingBath
andLynna little on the left an@xfordandEly on the right. The Southern limit past o@manbrookin
Kent leavingNewhaverand Canterburya very little without: and the Northern limit entered on the
Coast ofWalesin S. Bride's-bay& left EnglandnearFlamborough-headall which the Map more
particularly describes. The greater diameters@lyade having been 170 Geog. Miles or Minutes, and
y¢lesser 110.

The Numbers on the middle parallel line, as in our former, defplage of y Center of §Shade at so
many minutes past Nine abndon By help of this and of%other diameter of4shaded Oval (conju-
gate to yon w" y¢ Center moved) passing overplaces where the greatest Obscurity was aagne
instant as at London, we may very nearly firdime of ygreatest darkness at any other place%n y
Map. For drawing a line parallel to this conjugate diameter thpdoposed place, it will cross way

of y¢ Shade atyminute of ¥ greatest Obscurity reckon’d asLaindon and by allowing ydifference

of Meridians, at §place itself. Thus for example, the greatest Eclipse will be fouvidrkat 9 10, at
Dublin 8" 42}, atBrest8" 43}'. After y same manner may §ime of Total Darkness be had, by drawing
a line parallel to Yyway of y* Shade by §Place proposed: For as much of that line as falls within y
shadowed Oval, measur’d on the Scale of minutes, will shew how long that place continu’d within the
true Shade. quam proxime

We give you likewise §/Transit of ¥ Shade, as it will pass ovetWest ofEnglandin y© Eclipse ywill
be Anno 1724 May 11 P.M. in%vy® Northern limit passes very neBublin & Oxford But it will
scarce reachondonwhere it begins at'39, is greatest at"@5}’, & ends at 727’ in y® Evening.

Engraved and Sold by lohn Senex at the Glob&aBunstans Church Fleetstreet
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“we should have been glad tReench Astronomerkad done the like for the Total
Eclipse that past ovdranguedog¢ Provence and Dauphinyon the first ofMay
1706".

Senex’s publication of HalleyBescription of the Passage of the Shadow of the
Moon over Europenay thus be seen as an effort to succeed internationally where
they had succeeded on a national level in 1715. Once again, the broadside extended
an invitation to dispatch observations to Halley, but this time, rather than offering
the refinement of eclipse theory as the sole objective, Halley also declared the data
to be of importance for another reason:

This Eclipse being the return of that wherein the Shadow past over Europe on
the first of May 1706, and which was curiously Observed in several Places; we
presume the Description we give of it may be very near the Truth, as far at least
as the Geographical Mapp may be depended upon. Where it shall be Observed
with proper Instruments and due care, we may be assured of the Longitude of
those Places; And in order further to perfect our Science, 'tis hoped the Curious
that may happen to be near the Limits of the total Shade, where the Sun will be
missing but a few Seconds, will be so kind as to transmit their Observations of
ye continuance of Totality; there being nothing requisite thereto, but to count y
Vibrations of ¥ Pendulum Clock, whilstySun is absent!

In fact, Halley’s science of eclipses needed perfecting. He had proudly noted in
1715 that his prediction of that April’s eclipse required little correction, but the
actual path differed from the predicted path by about 20 fikessimilar error

Text of Figure §

A Description of the Passage of the Shadow of the Moon over Ewasjtenay be expected May11
1724 in the Evenin@By Edm: HalleyAst: Reg

This Eclipse being the Return of that wherin the Shadow past over Europe on the first of May 1706, and
which was curiously Observed in several Places; we presume the Description we give of it may be very
near the Truth, as far at least as the Geographical Mapp may be depended upon. Where it shall be
observed with proper Instruments and due care, we may be assured of the Longitude of those Places;
And in order further to perfect our Science, 'tis hoped the Curious that may happen to be near the
Limits of the total Shade, where the Sun will be missing but a few Seconds, will be so kind as to
transmit their Observations of gontinuance of Totality; there being nothing requisite thereto, but to
count ¥ Vibrations of ¥ Pendulum Clock, whilstjSun is absent. The Mapp shews where we expect it,

ye Northern edg of §Shade leaving Dublin Oxford & London very littlé"aut it, & y* Southern limit
including Cork & Kinsale in Ireland, & in England Plymouth & Dartmouth. At London we comgute y
Beginning at 540 P.M. y* Middle when it will be nearly Total at'®@7 & y® End 7 29. We wish our
Astronomical Friends a Clear Sky.

Engrav'd and Sold by lohn Senex at the Globe against St. Dunstans Church in Fleetstreet. Price 1s.



20 - ALICE N. WALTERS

arose in Halley’s prediction of the 1724 eclipse: Halley’s map predicted a path that
would pass just to the west of London, with the eclipse showing totality at Reading
and Windsor. In fact, he was off by some 25 miles, an error that did his reputation
little good. According to James Logan, visiting England from Philadelphia, Halley’s
inaccuracy frustrated “vast numbers” of would-be observers, who travelled west of
London only to be greeted by a view of a partial eclipse (and that only visible
through the clouds). Logan himself attempted to view the eclipse from Windsor,
but discovered “it was not total there, as Dr. Halley then the Kings Astronomer had
by his Map given the world to expect”. Logan’s disappointment was exacerbated
by the fact that a broadside by William Whiston had offered another prediction,
which was, according to Logan, more accurate; he noted in frustration on the cor-
ner of his copy of Whiston’s broadside that its prediction was “by much the tftiest”.

2. PROPHECYAND PROFITS WILLIAM WHISTON AND THE BUSINESSOF ECLIPSES

Halley and Whiston had competed for the mastery of an eclipse before. In 1715,
both had offered their predictions of the eclipse in broadsides published by John
Senex; recall that Senex had advertised Whist@alsulation of the great eclipse

of the Surn the same newspaper advertisements that had publicized Halley’s eclipse
map. But, while both astronomers produced prints for publication by Senex, the
prints they produced, and the objectives that shaped those prints, differed greatly.
In 1715, Halley’s professional star was on the rise. Elected FRS in 1678 at the age
of 22, Halley had at various times in his life served Britain and science as a sea
captain, astronomer, diplomat, bureaucrat, secretary of the Royal Society, and
Savilian Professor of Geometry at Oxford; at Flamsteed’s death in 1720, Halley
replaced him as Astronomer Royal, a post he held for 22 years. In contrast, in 1715,
Whiston’s fortunes were in decline. Although he had held a position of some pres-
tige — the Lucasian chair of mathematics at Cambridge (to which he was appointed
as Newton’s successor in 1701) — his expulsion from Cambridge in 1710, a conse-
quence of his imprudently vociferous Arianism, had all but destroyed his chances
of future preferment. Of course, Whiston’s heretical beliefs made election to the
Royal Society impossiblé.Thus, after 1710, Whiston was forced to support him-
self and his family through longitude projects, lecturing, writing, teaching, and the
generosity of patron.

Consequently, the publication of predictive eclipse broadsides served quite dif-
ferent purposes for Whiston than it had for Halley. Neither his 1715 nor his 1724
print reveals any hint that Halley sought financial profit from the eclipse business;
instead, Halley apparently tried to use eclipses as opportunities to enhance his sta-
tus as a leader and organizer of the astronomical community, first nationally and
then internationally. In 1715, he may also have felt compelled to ingratiate himself
with the new regime, in order to distance himself from his rather shady past as a
Tory3 In contrast, both of Whiston’s two 1715 prints and his 1724 broadside feature
prominent advertisements for several of his other products (relating to both general
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astronomy and the eclipse itself), suggesting his financial interest in whetting the
public’s appetite for astronomical commaodities. In short, it seems that while Halley’s
primary objective for contributing to the eclipse business was to increase his scien-
tific prestige, Whiston’s interest lay primarily in the profits of public astronomy.

His commercial interest in popular astronomy did not begin in 1715. In 1712,
Whiston, along with John Senex, had pioneered the production of broadsides in-
tended for the public presentation of astronomy.Misnoirsrecords his collabo-
ration with Senex in the production of a large-format, general astronomy print:

About the same Year 1712, | publisheBaeme of the Solar Systemith the
Orbits of 21 Comets; in a large Sheet of Paper, engraved on Copper, by Mr.
SenexPrice 2s. 6d. Which Scheme has been of great Reputation and Advan-
tage among the curious ever sifte.

In fact, Whiston’'sSchemegproved to be an extraordinarily long-lived item. Senex
himself probably published two editions, which may be distinguished by their ad-
vertisements for his globes; although these editions are not dated, as many as fif-
teen years may have separated their publicétidust before Senex’s death in 1740,

the print was advertised in Thomas Wright's textb®bk use of the globes: or, the
general doctrine of the spherafter his death, the plate for this print — like the
plates and jigs for his globes — was evidently sold to another member of the trade,
probably either John Bowles or Robert Sayer, who republished it in partnership
around 1760. An epitome of WhistorBehemegentitledThe Newtonian System of
Sun, Planets, and Cometas also published by Senex around 1723; this print was
republished one hundred years later by the instrument maker Franci€ West.

The persistence of these prints suggests the profitability of their production for
their publishers. Engraving in copper plate required a considerable investment of
both money and tim&.Senex evidently found the investment in engraving and
publishing astronomical prints profitable, as he made that investment a dozen times
over his very successful career. Similarly, Bowles and Sayer — neither of whom
seemed to have had an interest in the production of scientific commodities other
than maps — evidently thought that the republication of WhistBad'emesome
fifty years after it was engraved would prove more profitable than merely melting
down the platé?

The text of theSchemeeveals Whiston’s penchant for superimposing religious
(and consequently political) interpretations onto astronomical and meteorological
events, both in his publications and in the coffee-house lectures he began giving in
London after 171& Whiston considered comets especially potent portents; in the
Schemeghe suggested that comets could bring about “Deluges and Conflagrations”
on planets that passed through their tails, thereby serving as “the instruments of
Divine vengeance upon the Wicked Inhabitants” of those unfortunate vifohds.
1714, Whiston proposed a specific instance of this, extending a theory proposed
earlier by Halley and himself to the effect that the Noachian deluge had been caused
by a collision between the Earth and a comet; he further suggested that a similar
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BROADSIDES OF SOLAR ECLIPSES - 23
Text of Figure ¥

A Calculation of the Great Eclipse of the Suépril 22¢ 1715 in y Morning, from M. Flamsteed’s
Tables; as corrected according tolSaac Newton’s Theory ofyoon in y* Astronomical Lectures;
with its Construction fotondon Rome and StockholnBy W: WhistonM.A.

Upper left, top: [Table: “The Sun’s True Place and Anomaly” for April 22 1715]

Upper right, top: NB. The Inquisitive are desir'd nicely to Observe whether in such Places where the
Eclipse is plainly Total, there be not streaks of Red Light just before & after that Total Darkness; and
how long it is visible; For if there be, it will imply that 'tis an Atmosphere about the Moon that is the
occasion of it, & by its duration the height 6fsame Atmosphere may in some measure be determined
also.

Upper left, bottom:

The General Eclipse by the Calculation FromHalley
Beginning " 30 " 21
Middle o 51 on 42
End 1 12 12" 3
Upper right, bottom:

The Eclipse at London from the Calculation FromHalley
Beginning 8" 18 8" 7
Middle o 24 on 13
End 10 35 1o 24

Bottom left, table:
[“Moon’s mean Motion”, “Motion of the Apogee”, “Motion offyNode Retr.”, and Whiston’s calcula-
tion of the Eclipse]

Bottom left, text:

So that y Middle of the General Eclipse in common or apparent Time will b&&0after Nine in the
Morning; differing from D. Halley’s Computation near 9 min. But Note that the Construction is ac-
commodated to the'® Calculation.

Note also that hence the breadth bSadow of Total Darkness will be 98 Geographical Miles; and
that its length on the Oblique Horizon of London will be near 150 Miles, addlley’s Description
asserts.

But it must be here Observed that if in this Calculatit2f and 6' New Equations of the Moon, taken

from S. Isaac Newton’s Theory, were neglected, this Calculation would be much neardiadi€y’s,

as it is now nearer to MFlamsteed’s. This Eclipse, if the Air prove clear for exact Observations, will

go a great way to determin how far those Equations are just; and how far they are necessary in the
Calculation of the New and Full Moons, and of Eclipses, that happen only at those TinesaS
Newton’s third Equation, #is no more than 130 be subtracted, is here omitted, as very inconsider-
able.

Bottom right, text:

The Construction Explain’d
This Scheme represents one half of the Inlightened Disk of the Earth, as seen from the Sun’s Center
during this Eclipse. The Elliptick Parallels, with their Hours, represent the Citiesmdbn Rome and
Stockholmeas plac’d at those Hours at different Times. The Principal strait Line divided by dotts
represents the Path of the Moons Center over the Disk of the Earth: And by the Hours in Larger and
those above and below in smaller Characters, the Position of the Center is determind at those Times for
those Places respectively. So that if with a pair of Compasses we take from the proper Scale the
Semidiameter of the Penumbra, and carry it along the Path till it first reaches to, and then leaves the
same minute on any parallélig y* very time of its Beginning and Ending there. And if at any interme-
diate time in both you make Circles, one with the Moons Semidiameter on its Path; the other with the
Suns on any of the 3 Parallels; the Intercepted part will shew the quantity of the Eclipse at that time in
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event in the future would precipitate the end of the wfRktween 1715 and 1717

a series of remarkable celestial phenomena occurred, including, in addition to the
eclipse, the appearance of a nova, an unusually cold winter, and a particularly in-
tense aurora, all of which, according to Whiston’s coffee-house lectures, “were
unequivocal warnings to mankind about the apocalypse and manifested divine
discontent with a corrupt and sinful humanit§”.

Near the end of his life, eclipses came to occupy a special place in Whiston’s
cosmology, as he felt that they were connected to the fulfilment of biblical prophe-
cies® In contrast to Halley, who at the time cautiously dismissed speculation that
the 1715 eclipse had any political meaning, thirty-four years after the event Whiston
celebrated the eclipse as signalling the end of the uncomfortable conservatism of
the Stuart regime (which had certainly made his own professional and personal life
difficult): “This Eclipse of the Sun, tho’ | then did not think of it, appears now to
have been a Divine Signal for the End of over-bearing Persecution in two of the ten
idolatrous and persecuting Kingdoms, which arose in the fifth Century, Rothen

Text of Figure 7, continugd

the Place to which the Parallel you use does belong. And if you carry a Square along the Path, till the
Perpendicular side cuts the same Hour and Minute there and in any Parallel, that is the Middfe of the y
Eclipse there. Of all which you have examples in the Scheme. Only Note that the Center of the Penum-
bra at 21after 7 and at'3&fter 12, which are the beginning and ending of the General Eclipse, extends
beyond the Copper Plate, and is to be supply'd by the Pénnaégsection of §proper Lines there to
directed.

The Breadth of the intire Penumbra or partial Eclipse upon this Perpendicular Plain, appears by the
Construction to be no less than 1965 minutes or Geographical Miles on each sSifonhyg Path, or

3930 Miles in all; w' correspond to many more of $pherical Surface oféyearth: Nor is it all
confin'd, as you may see here, t®yrface, but reaches off a great way irfterypty Space beyond it,
Northward. The Lines which distinguish that breadth on each side into 12 Parts denote so many Digits
of y* Sun’s Eclipse, (besidégor y* Total shade) & yplaces both as to Long: and Lat: whet&yn will

at any Time be so much Eclipsed: And indeed | would willingly have procured a general Map here to
have shew’d over what Countries and Places the intire Shadow would pass, as Doctor Halley has given
us a particular Map of England for the Passage of the Total Shadow over it. But the nature of the
Construction does not admit of that Projection: (Such a Thing cannot be truly represented any other
way than by the Copernicus; where there is a real Globe of the Earth, capable of a Diurnal maotion,
during the time of the Eclipse) the impossibility of which in all Perspective Projections of the Sphere
renders that design otherwise impracticable: Nor can | determine by this Construction whether the
Eclipse will be Total at London or not, because the Circles of the Sun and Moon at the Southern Limit
seem here exactly coincident. But if we go by a Construction according to our Calculation ye Digits
Eclipsed at London will be hardly more thar ahd the Shadow will go full 30 Miles more Northward

than in D. Halleys Map.

Engrav'd and Sold by lohn Senex &tGlobe in Salisbury Court near Fleet Street. And Will: Taylor at
ye Ship in Paternoster Row. Where are sold/Whistons Astronomical Lectures, his Taquet's Euclid,
and ¥ Scheme of §¥Solar System. Also®Newest Globes and Maps.

The Copernicus, or Universal Instrument, being now finish'd, is soldt Author M" Whiston, at his
House in Cross street Hatton Garden.
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Empire, theBritains and theSaxong>°

However, in the two broadsides published in anticipation of the event, Whiston
uncharacteristically ignored political or other non-astronomical implications of the
eclipse, focusing instead on providing astronomical information and promoting
other commercial opportunities presented by the évaitte print advertised along
with Halley’sDescription Whiston’sA Calculation of the Great Eclipse of the Sun
... with its Construction for London, Rome, and Stockhd@kigure 7), sacrificed
religio-political prognostication for geometric projection. The top half of the print
was dominated by a geometric construction of the path of the Moon above the
surface of the Earth as seen from the centre of the Sun, based on data taken from the
tables of the Astronomer Royal, John Flamsteed, “as corrected accordihg to S
Isaac Newton’s Theory offyoon in y Astronomical Lectures® Armed with a
pair of compasses and following the instructions detailed in the text of the print, the
careful user could determine from the projection the times and extent of the eclipse
as viewed from any parallel in Europe.

Just as Whiston’s print emphasized the technical aspects of eclipse prediction to
a much greater degree than Halley’s, so it also revealed the eclipse as an occasion
for collegial competition and commercial opportunities. In his text, Whiston men-
tioned the competing predictions of the eclipse’s parameters offered both by Halley
and Flamsteed. Whiston took particular note of Halley’s published map and its
prediction, noting that his own calculation of the path of the eclipse, accomplished
with the aid of his “Copernicus, or Universal Astronomical Instrument”, moved the
bounds of the path published in Hallepgscription30 miles to the north, added
eleven minutes to Halley’s predictions of the times for the beginning, middle, and
end of the eclipse at London, and cautiously predicted that the Moon would only
eclipse 11digits of the Sun as viewed from London, thereby making it just short of
total. Whiston further asserted that his calculation was superior to that of Halley’s
because it relied on the “Copernicus”, a three-dimensional device invented spe-
cially to aid in the determination of solar and lunar eclipses, which (Whiston claimed)
allowed its user to account for the diurnal motion of the Earth, a variable not incor-
porated in calculations based exclusively on a projection of the Earth’s sphere. At
the bottom of this print, Whiston noted that those who wished to reproduce his
calculations could purchase a “Copernicus” from Fim.

From both the informative and the commercial standpoints, it seems likely that
this broadside was less successful than Halley’s; recall that that the newspaper ad-
vertisement quoted above calls the print published in April of 1715 a “new edition”
of Halley’s print, suggesting that Senex may have published two editions of the
map. The apparent commercial success of Halley’s broadside testifies to the sim-
plicity of its presentation of the eclipse: using the map of England, a potential
observer could locate himself and easily determine whether his location would pro-
vide (according to Halley’s prediction) a good view of the eclipse, or how far he
might have to travel to get one. Thus Halley’s print took best advantage of the
medium, by providing an attractive illustration that placed the eclipse in a context
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everyone could understand and relate to.

In contrast to Halley’s straightforward approach, Whiston squandered the poten-
tial advantages of the broadside as a medium for astronomical instruction by pro-
viding too much technical information (the geometric projection, along with the
data on which it was based and an explanation of how it was calculated), and very
little information of use to the casual eclipse observer. A brief comparison of
Whiston’s print with a broadside that took a similar approach to illustrating the
eclipse,M'". Flamsteed’s Figure of the Eclipse of the Skigure 8), suggests
Whiston’s mistake; rather than attempting to provide a predictive projection
encompassing all of Europe, along with the astronomical data and the calculation
from which the projection was derived, this print’s data provided just the times and
illustrated the eclipse as it would appear “at London and in the places adj&cent”.
In short, by attempting to encompass too much information in his broadside, Whiston
produced a product that likely appeared incomprehensible and intimidating to many.

Whiston corrected these flaws in his second effort, the one-shllomgpleat
Account of the great Eclipse of the S&igure 9), which took better advantage of
the possibilities of the medium. Dated by Whiston April 22 1715 (old style), the
Compleat Accounwas larger, more expensive, and more comprehensive than either
of the prints advertised concurrently in thendon GazetteTargeting a broader
audience than he had in his previous print, Whiston limited his calculation of the

Text of Figure 8

M'. Flamsteed's-igure of the Eclipse of the Suthat will happen April 221715, in the Morning.
Shewing how it will appear at London and in the places adjacent, at any time during its whole continu-
ance. Deduced from his own Tables.

To find how much of the Sun will be darkned at any time given during this Eclipse, by the help of this
figure.

Take the Semidiameter of the Moon betwixt your Compasses and setting one foot of them on the time
proposed, counted in the line of the Moons way; with the other Strike an Arch within the Suns disk: this
where it passes amongst the Concentrick Circles, shews how mapart®, or Digits of the Suns
diameter are then Eclipsed. Through the Suns Center draw a line to the time given and counted amongst
the Divisions in the uppermost part of the Suns Disk; this shall represent the perpendicular passing
through the Suns Center at that time, and Shews how the Cusps of the Eclipses & parts then darkned
will appear.

Thus the beginning of the Eclipse will be found at ;]

6 Digits darkned, or the Eclipse at the Center, at 8: 39
The Middle or greatest Eclipse, at 9113

6 Digits again or the Eclipse at the Suns Center, at 0: 49
The End at 10: 24

Digits Eclipsed at the middle, 11

Jos. Crosthwait delin.
M. V.9 Gucht Scul.
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eclipse, and the data used to accomplish it, to a section at the bottom of the print
amounting to less than a quarter of its total area. Instead of highlighting the techni-
cal aspects of the eclipse, Whiston used most of the space@dti@eat Account

to offer useful information to the novice observer. For example, in a section of the
print titled “Directions for the easie Observation of the Eclipse”, Whiston cau-
tioned his readers not to look at the eclipse directly, either with the naked eye or an
unshaded telescope. As alternatives to these unsafe practices, Whiston listed four
possible means of effectively observing the Sun during the eclipse: by looking at
the Sun through either a pin-hole aperture (not a method recommended today) or a
smoked glass, or by projecting the Sun’s image using either a pin-hole camera or
(preferably) a telescope, the last method producing results “sufficiently exact for
the purposes of even the Astronomers themsel¥es”.

To assist would-be observers in preparing for the eclipse, Whiston also included
directions for finding the true meridian, and a celestial map (presumably for the
latitude of London) of those sections of the ecliptic and lunar orbit in which the Sun
and Moon were to be located around the time of the eclipse. With the proper obser-
vational set-up, observers could determine several characteristics of the eclipse:
the local times of its beginning and ending, the duration of total darkness (to the
nearest second), and the change in Sun’s colour and intensity. Whiston also noted
that eclipse offered an opportunity to observe, among other astronomical phenom-
ena, “the Sun’s Milky Way” (the solar corona), and the planets Jupiter, Venus, and
Mercury — the latter “so very rarely seen, that excepting such an unusual opportu-
nity as this is, few here have any occasion of seeing him in their whole Lives”. He
expressed his hope that careful observation during the eclipse might enable observ-
ers to determine whether or not the Moon had an atmosphere, and, quite possibly,
lead to the discovery of a new comet or planet very near to the Sun. In conclusion,
Whiston requested that “the Curious” send the results of their observations to him,
as he intended “to Publish another such a Print with an Account of the Eclipse it
self as it shall really Appear, together with its Circumstances, and the Natural con-
sequences from those Observations, for the intire satisfaction of the InquiSitive”.

To facilitate the observation and recording of the kind of data that would make
up such a publication, it appears that Whiston contributed one more item to the
collection of ephemera marking this eclip§be Method of the Observations to be
made at the Solar Eclipse, April 22d, 178®ld for 2 pence, this unsigned sheet
included four parallel columns, two listing the times predicted for the course of the
eclipse and the phenomena that were likely to be visible, and two providing space
for the observer to note his or her own time measurements and observations.
Whiston’s involvement in its publication is suggested by the initial instruction,
“Set eachCopernicugto the time; and keep it right all along the Eclipse”, and by
the predicted times for the beginning, middle, and end of the eclipse, which corre-
spond to those published by Whiston in@@mplete Account.ike the latter broad-
side, The Method of the Observatioakso indicated that the observer should be
able to view various astronomical phenomena such as the “Sun’s Milky Way”, as



BROADSIDES OF SOLAR ECLIPSES - 29

TaBLE 2. Broadside predictions of the 1715 solar eclipse, for observations from London.

Halley! Whiston P Whiston IP Flamsteeti ActuaP
Begin 8:07 8:18 8:07:30 8:08 8:06
Middle 9:13 9:24 9:14 9:13:30 9:09
End 10:24 10:35 10:24:30 10:24 10:20

1. From HalleyA Description of the Passage of the Shadow of the Moon over Eng&fnd0).
2. From WhistonA Calculation of the Great Eclipse of the Suvef. 51).

3. From WhistonA Compleat Account of the great Eclipse of the @eh 51).

4. FromMr. Flamsteed'’s Figure of the Eclipse of the Stef. 54).

5. From Halley, “Observations of the late Total Eclipse of the Sun...” (ref. 14).

well as Jupiter, Venus, and Mercuity.

Whiston’sCompleat Accountffered a more comprehensive — and comprehen-
sible — interpretation of the eclipse than any other broadside published in 1715.
But, it also likely saved Whiston from some embarrassment. In both of his prints,
Whiston had pointedly compared his predictions to those of Edmond Halley (as
published in hiDescriptior) and the Astronomer Royal, John Flamsteed. How-
ever, though Whiston declared in Rismpleat Accourthat his “former Scheme or
Construction ... agrees with the present Calculation”, the predicted times given for
the eclipse in hi€ompleat Accountiffered significantly from those hiSalcula-
tion, while they came to within one minute of the figures predicted by Halley and
Flamsteed (Table 2). Ultimately, Whiston’s correction proved fortunate; Halley’s
observations and timing of the eclipse put it to within five minutes of the final
predictions offered by the three astronontérs.

The revised predictions offered by Whiston in @@mpleat Accountaise ques-
tions as to the fate of Whiston’s “Copernicus”; though it featured prominently in
the Calculation no mention was made of it in the later broadside. Perhaps it was
felt that the inaccuracies of ti@alculation tainted the reputation of the device
featured so prominently in the broadside; or perhaps the “Copernicus” did not sell
well, and so Senex was unwilling to devote more advertising space to it.

While Whiston’s efforts to publicize his predictions for the eclipse of 1715 offer
insight into pedagogical strategies for the popularization of astronomy in the early
eighteenth century, the account of those efforts that he recorded Mehisirs
suggests the tangible benefits that flowed from the production of such media. Writ-
ing of his activities around the eclipse of 1715, Whiston noted

I myself by my lectures before, by the sale of my schemes before and after; by
the generous presents of my numerous and noble Audience; who at the Recom-
mendation of my great Friend the Ld@thnhopethen Secretary of State, gave

me a guinea apiece ... [l] gained in all £120 by it. Which in the circumstances |
then was, and have since been, destitute of all preferment, was a very season-
able and plentiful supply: and as | reckoned, maintained me and my family for
a whole year togethét.

Gifts from patrons constituted at least £25 of the £120 Whiston earned on the eclipse
in 1715; profits from lecturing and the eclipse prints he produced thus summed to
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Text of Figure ®

A Compleat Account of the great Eclipse of the Sun which will happen Apr. 22d in the M@uiRg.
taining (1) Directions for §easier Observation of this Eclipse. (2) The Principal things to be Observed
at that Time. (3) A Celestial Map of the Principal Fixed Stars and Planets thert Bear& Moon, &

of y¢ Sun’s Milky Way which may then be visible. (4) An exact Calculation®dglipse from S I.
Newton’s last Improvements to his Theory 6Moon. ByW. WhistorMA

I. Directions for the easie Observation of the Eclipse.

| here suppose that no Person will be so weak as to expect any thing extraordinary from looking on this
Eclipse reflected in Water; or will venture to look at it much withigked Eye; and much less through

a bare Telescope, excepting it be very near Total; and | say there are these several safe and good ways
of Viewing it. (1) By making a Pin hole in a piece of paper, and looking Bthpse thré §same. (2)

By holding a Glass so long in the flame of a Candle, till it is smoked or sooted over, and then looking
at y¢ Eclipse thrd it, either with&naked Eye, or thrd a Telescope. (3) By lettin@gys of ¥y Sun thrd

a small hole into a dark Room, and so viewifiigture of ¥ Eclipse upon a Wall, or upon Paper (4)

By transmitting ¥Image of § Eclipsed Sun thrd a Telescope, either inverted, as usual, Whelescope

has Four Glasses; or erect when it has Two; and receiving it Perpendicularly on a Circle of Paper or
Pastboard. But Note that @ircle must be of a due bigness, its Circumference must be divided into 360
Degrees; it must have Six other equidistant and Concentrical Circles uporfit2oDigits; and it must

have its Vertical line (whencé glivisions of ¥ Circle must begin) kept in its due posture. This last method

is much y best: For in case every quarter of an hour three Pin points be made; tlimlatgnd one near

the middle of ylimit, or Circular boundary of Light and Shadow, for ye drawing®@iycles of y partial

Eclipses afterwards, it may be sufficiently exact fopyrposes of everfyAstronomers themselves; and

is used by them accordingly in such cases. You must observe thatTel@scope may be used if y

Light, yet must the other rays of$un, before£clipse be Total, be some way kept off fronPyojected

Image; otherwise it will not Appear so vivid and distinct as might be expected.

Il. The Principal things to be Observed at this Eclipse.

(1) The exact Time of the Beginning and End ©fwole Eclipse is to be nicely Observed, ahdyya

Clock or watch set by®Sun or Stars, or by a good Dyal, or by a Meridian line nicely drawn. (2) The
Duration of Total darkness, whereBclipse is Total, is also most nicely to be Observed; and that to a
Second at least; either by a Clock or Watch beating Seconds, dViyations of a Pendulum of 89
Inches long, or rather of one a quarter so lortgVikrates half Seconds. (3) The Difference ®€plor

and Temper of8Light when ¥ Eclipse is great from®common light of §Sun is to be Noted. (4) The

Red Streak of light, just preceding and followirfggtal darkness, if such Red Streak appears, is to be
carefully Noted; and these two as Indications of a Lunar Atmosphere (5) The Suns Milky Way is,
during ¥y Total darkness, especially to be Observ'd, if it be visible: whichEye has been in a dark
place for a quarter of an hour before, 'tis to be hoped it may be. of this.<@eeBorys Astronomy L.

Il. Prop. 8 Schol. (6) The three Plandtpiter, Venus andMercury, the two latter being half Full, are at

this Time highly worthy Observation: Mercury is so very rarely seeaxgepting such an unusual
opportunity as this is few here have any occasion of seeing him in their whole Lives. (7) We may take
notice whether there be any Comet or small Planet a&anmy this beingdproper time for the discovery

of any such Planet if such there be. (8) The Color and Appearance of the Bédaainyitself, during

the Eclipse; and especially during the Total darkness, if it be then visible, is to be Observed also.

NB That ¥ true time of any Appearance is still counted so many Minutes more or less than is set down in
these Schemes agRlaces ly more East or West from London, '&fger ¥ rate of j Min. for every 9
Miles.

Ill. A celestial Map of the Planets and Fixed Stars of the Sun’s Milkywhéh may be visible at the
Time of the Total darkness in this Eclipse.

Time of the Eclipse at London

By my Cal. D. Halley M. Flamsteed
Begin. g 7 g 7 g g
Mid. o 14 9" 13 o 13y

End 10 24 100 24 10" 24
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Text of Figure 9, continugd

Digits Eclipsed at London
By my Const. D Halley M. Flamsteed
119 59/60 12. 4/60 11d. 45/60

Note that D. Halley has well Observd y¢oons Diameter at London will be Increas’d by its Altitude
above y Horizon at y Time of y Eclipse. So that we may justly allow"1@reater extent to®ylotal
darkness every way; which will Add about 24 Miles téegser, and 36 Miles t¢ greater Diameter of
y¢ Oval Shadow. Whence ¥clipse will be more certainly Total at London: Unle&&gfraction thro
the Moon’s Atmosphere prevent it.

To find a true Meridian Line

Take a strong Iron Pin, sharpened to a Point, and fix it firmly in any truly Level or Horizontal Plain, in
an Angle of about 40 or 50 Degres, pointing Northward; then from its top (or point perpendicularly
under it) describe several Concentrical Arches of Circles sargie Horizontal Plain, towardsNorth

East and North West. Now wheASun shines the Shadow &ftgp of y* Pin will twice come to touch
Archs of y same Concentrical Circle iri game day, viz. about 9 & about 3 a Clock. And in case there
be drawn from ¥middle between any two such points (which ly exactly East & West) a Perpendicular
Line, that will be a Meridian or 12 a Clock Line.

The reason why in my former Scheme or Constructichggrees with §present Calculation) as well
as in Mr. Flamsteeds Figuré Moon’s motion is from §Right hand to yLeft, while in Dr. Halley's
Scheme it is from3&Left hand to §Right is, that §eye in the former Case is suppos’d to look up from
below towards YEclipse itself in §Heaven; and in&jatter from above down toward$$hadow of §
Eclipse upon the Earth.

It is worth Observing yt&French Accounts Publish’d in our Prints, do very well agree WiBrgsent
Calculation and Construction, both as tdrime and quantity of this Eclipse.

NB. This Map is a Projection of near one seventh Part of the Sphere, Describ’'d at 45 Deg: distance
from the Sun and Moon as a Pole, at the Middle of this Eclipse. It is made by a Tangent Line of 45 Deg.
equal to the Radius of the circle, whose Plain is supposed Perpendicular to a Line from the Center of
the Earth to the Center of the Sun and Moon: And that therefore if it be held up betvsenoyf y
Spectator (atddistance of halfDiameter of § Circle) and §y Center of § Sun and Moon dureingy

Total Eclipse, with its Vertical Line in®Wertical Circle, and $Center be directed to the Eclipse, every

one of ¥ Fixed Stars and Planets will be in those linearg extended from®*\Eye thro y Centers of

those Fixed Stars and Planets fiMap; And so will easily be known by every Observer.

IIl. A most exact Calculation of this Eclipse according tol$aac Newton'’s last Improvements to his
Theory of § Moon

[Table: “Moon’s mean Motion”, “Motion of the Apogee”, “Motion of Node Retr.”, and Whiston’s
calculation of the Eclipse]

[Table: “The Sun’s True Place and Anomaly” for April 22 1715]

So that the Middle of the general Eclipse in common Time will be but 42 Min 41 Seconds aftér 9iny
Morning; agreeing very nearly with'DHalley’s Description and MFlamsteeds latest Calculation.
Note also that hence® YConstant breadth offyshadow of Total darkness will be 98 Geographical
Miles; and that its length orf YOblique Horizon of England will be near 150 Miles ds iBalley’s
Description of this Eclipse asserts.

NB. The Author desires®yCurious as soon as may be afteEglipse is over, to communicate their
Observations to him: He then intending to Publish another such a Print with an Account of the Eclipse
it self as it shall really Appear, togather with its Circumstances, ahthtural consequences from
those Observations, fof intire satisfaction of ¥Inquisitive. W.W. Apr. 2 1715.

Engraved and sold By |. Senex &tGlobe in Salisbury Court near Fleetstreet. And bpythor in
Cross Street Hatton Garden. also by Will. Taylor at the Ship in Paternoster.
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perhaps £95 — an amount just less than the £100 stipend attached to the Lucasian
chair® Most of that sum was probably earned through lecturing — a single night's
lecture on a specific scientific topic probably cost around five shilfh&st,
Whiston’s mention of his two prints suggests that the sale of these, along with
whatever he earned through the sale of its copyright to Senex, contributed a signifi-
cant sum to this year’s incorfin short, Whiston’s comments make clear that the
production and sale of broadsides such as those described here provided an impor-
tant means of generating income for their producers, both as commaodities in and of
themselves, and from money made by other businesses and astronomical products
advertised by them.

Like Halley, Whiston reawakened his business interest in eclipses in anticipation
of the eclipse of 1724, publishifidne Transit of the Total Shadow of the Moon over
Europe(Figure 10). Perhaps the most striking aspect of this broadside is its similar-
ity to Halley's Description of the Passage of the Shadow of the Moon over Europe
(Figure 5); both depicted the course of the shadow of the eclipse superimposed
over a map of Europe, and, not only were the prints the same size, but their maps of
Europe were drawn to nearly the same scale. Both also mentioned the utility of
eclipses for determining the longitude of those places where the eclipse was ob-
served; and both solicited observations from (in Whiston’s words) “inquisitive Ob-
servers”. Whiston’s provides more information about the eclipse than Halley’s,
including the times of the eclipse for locations from Galway to Milan, as well as a
prediction of those areas that would be covered by the shadow of totality. And, as
noted above, Whiston’s predictions for the path of the eclipse and its times also
vary from those of Halley.

Whatever their similarities and differences, Halley’s broadside enjoyed two big
advantages in the broadside market: the name of its author, who, as Astronomer
Royal, had reached the top of his profession, and the marketing and distribution
network to which Senex, as a bookseller, had access. In contrast, although Whiston’s
broadside advertised those of his works published by Senex, it was almost certainly
not published by Senex, but by Whiston himself (who, as publisher, may have paid
Senex or one of his workmen to engrave it). The reason for Senex’s failure to pub-
lish Whiston’s 1724 print is simple. In 1715, Whiston had produced broadsides that
complemented and extended the illustration of the eclipse offered in Haley’'s
scription of the Passage of the Shadow of the M8enex could therefore reason-
ably expect that anybody who purchased one might purchase another. In 1724,
Whiston’s decision to produce an eclipse map virtually guaranteed that Senex would
not publish it; indeed, publishing Whiston’s broadside would have represented a
very poor business decision on the part of Senex, since its resemblance to Halley’s
broadside would likely have undercut sales of the latter.

Though Whiston’s adoption of the map format for his 1724 eclipse print likely
meant that he had to sacrifice his access to Senex’s book-trade distribution network,
it made some commercial sense from Whiston’s point of view, since he still had
copies of his 1715 broadsides for sale; taken together, the three broadsides he
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Text of Figure 1P

The Transit of th&otal Shadow of the Moawver Europe in the Eclipse of tBenMay 11" 1724 in the
Evening, describ’d by Will: WhistoM.A.

| have here Describ'd that Transit of the total Shadow of the Moon over Europe which we expect May
11 and Desire the Reader to take notice of that great secret of Astronomy the sudden return of this total
Eclipse, within 9 years and a month of the like total Eclipse in 1715, when before that, there had been
no such Eclipse in the South parts of England for 575 years, or since the days of King Stephen 1140.
Nor is there such another to be expected here During this Century. | heartily wish the Sky may favor us
this time, as it did the last. As to any Directions for the Observation of this eclipse; as to the principal
things to be Observ'd therein; as to the Chief fixed Stars and Planets then visible; as to the exact
Calculation of the Eclipse it self, and in particular, as to the most remarkable Period for the return of
Corespondent Eclipses; as to the Trigonometrical Calculation of Eclipses; and as to the Astronomical
use of Solar Eclipses for the discovery of the Geographical Longitude of places; which three things last
mentioned | now first publish to the world; with the signification of such Eclipses, and of the like
Phaenomena of Astronomy, they have been so largely explaind already, in My Schemes of the last and
of this Eclipse, published 1715. in my Accounts of the two Meteors 1715 and 1716. and principally in
my Paper herewith published, concerning the Calculation of Solar Eclipses, without Parallaxes; &c
that | shall not here enlarge upon them. Nor shall | need to mention the several Places of Europe over or
near which the Total Shadow will pass; or the times, as counted at London when it will arrive at the
same; since the Map itself exhibits all that and more to the eye of the Reader. what | principally desire
is this; that all the Curious, a little within the Northern or Southern Limits, would carefully Observe,
whether that pale whitish Circle of Light we expect to see about the Sun and Moon, during the total
darkness, be equally broad on the South as on the North side; and if they be unequal, in what proportion
they are so: and withal, what the breadth of each of them is, in proportion to the diameter of the Sun or
Moon. on which Observations in part depends the demonstration of an Atmosphere about the Sun or
Moon; and the measure of its altitude. which things therefore, with the exact duration of total darkness,

| especially Recommend to the inquisitive Observers. Whose Accounts of those and of any other re-
markable Phaenomena of this Eclipse shall be taken very kindly if directed to the Author, in Great
Russel Street, over against Montague House, London.

Will: Whiston
April 271, 1724

The Times of the General Eclipse as reckoned at London

h ' "
Begins Il 52 24
Middle \ 17 00
Ends Vil 41 36

Duration oW 49 12
Durationin [

each particular] | 47 30
place about

NB. The divisions on the sides of this and all other such Maps are the truest scale of Geographical
Miles, 60 to a degree; and equal t@d Exglish Statute Miles, each of 5280 English feet. A Pendulum
Bullet whose point of suspension ist38ches from its center, vibrates seconds: and one ioc@es
vibrates half seconds.

Table along bottom:

[Beginning, Middle, End, Duration, and Digits eclipsed for the following locations:

Galloway, Dublin, Falmouth, Plymouth, Exeter, Bristol, Sarum, Oxford, Chichester, Cambridge, Lon-
don, Paris, Orleans, Lyons, Geneva, and Milan]

Data for London (from table)
Begin \ 45
Middle VIn 41
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produced for the 1715 and 1724 events provided a quite comprehensive overview
of the astronomy of eclipses. Purchasers who wanted even more information about
eclipses could turn to another of Whiston’s works, a short text published that year

by Senex and TayloT,he calculations of solar eclipses without parallgxekich,

as the subtitle noted, used the 1724 eclipse to illustrate the general theory outlined
in the work:

As to any Directions for the Observation of this eclipse; as to the principal
things to be Observ'd therein; as to the Chief fixed Stars and Planets then vis-
ible; as to the exact Calculation of the Eclipse it self, and in particular, as to the
Trigonometrical Calculation of Eclipses; and as to the Astronomical use of
Solar Eclipses for the discovery of the Geographical Longitude of places; which
three things last mentioned | now first publish to the world; with the significa-
tion of such Eclipses, and of the like Phaenomena of Astronomy, they have
been so largely explaind already, in My Schemes of the last and of this Eclipse,
published 1715 in my Accounts of the two Meteors 1715 and 1716 and princi-
pally in my Paper herewith published, concerning the Calculation of Solar
Eclipses, without Parallaxes; &c that | shall not here enlarge upon®them.

Whiston’sTransitdemonstrates that he had learned an important lesson about pre-
senting astronomical events to the public from the 1715 eclipse: the simpler, the better.
His use of a map to depict his prediction of the 1724 event established what was
virtually a standard format for the illustration of solar eclipses to the English public.
In 1737, 1748, and 1764, astronomers and entrepreneurs produced various maps de-
picting the progress of the Moon’s shadow over the globe, sometimes in broadside
form, and sometimes supplemented by other information thought to be of use to the
public. Indeed, in 1764, so many eclipse maps were on the market — each with a
different prediction — that one commentator likened the competition between them
and their producers to an event quite familiar to the English public: a horsé race.

The astronomical broadsides produced by Whiston, Halley, their contemporar-
ies and their successors, constituted an important medium for the consumption of
sanctioned scientific knowledge. Comparatively inexpensive, easily transportable,
and well-illustrated, these prints could enlighten audiences displaced by income,

Text of Figure 10, continugd

End VI 32y
Duration

of the nearest

central darkness’3 64"
Digits 11 48/60

NB There is herewith Published by the Author a Treatise of the Calculation of Solar Eclipses without
Parallaxes: with a Specimen of the same in this Eclipse both Printed for I. Senex at the Globe against
St. Dunstans Church in Fleetstreet London. Price of this 1s.
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distance, or level of literacy from those who gained their astronomical knowledge
from lectures or book®.By making eclipses commercially and intellectually ac-
cessible, they also helped to establish the cultural legitimacy of the new science
among its ever-expanding public. As they mobilized public participation in the ob-
servation of an event like an eclipse, and even declared such participation of impor-
tance in refining eclipse theory, these prints emphasized the public, open character
of the new science, increasing popular awareness of, and interest in, astronomy and
the astronomical community.
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TOWARDS A HISTORY OF GEOGRAPHY IN THE PUBLIC
SPHERE

Charles W. J. Withers
University of Edinburgh

In hisFather and sonEdmund Gosse comments on the way he was taught geogra-
phy — at home and by his father:

My Father ... had a scheme for rationalizing geography, which | think was
admirable. | was to climb upon a chair, while, standing at my side, with a pen-
cil and a sheet of paper, he was to draw a chart of the markings on the carpet.
Then, when | understood the system, another chart on a smaller scale of the
furniture in the room, then of a floor of the house, then of the back-garden, then
of a section of the street. The result of this was that geography came to me of
itself, as a perfectly natural miniature arrangement of objects, and to this day
has always been the science which gives me least difficulty.

This paper discusses geography in the public sphere. Yet, as | hope to suggest in
what follows, the notions of ‘public sphere’and ‘private space’ should not uncritically

be considered separate categories in understanding the sites and spaces in which
knowledge was made popular and public during the ‘long eighteenth century’. What
follows has several aims. The first is to make connections between recent work on
the spaces and situated nature of knowledge within the history of geography and
writings in the history of science upon the role of science as public culture and as
popular ‘polite’ learning. The second, with reference to what is understood by the
public sphere, considers the place of science as public culture in the eighteenth
century in order to discusghereandhowit was undertaken. If natural knowledge

in a variety of discursive forms was an important part of public culture and private
sociability and politeness in this period, was geography, however conceived of,
likewise understood as a form of and a means to public knowledge? And if it was,
where and how and for whom? These and other questions posed here arise from a
concern to place the history of geography more centrally in contemporary debates
on the history and situated nature of science. As illustration, two examples of geog-
raphy in the public sphere are discussed. The first considers evidence for public
lecture courses in geography and the private teaching of the subject throughout
Scotland in the period. 1700 toc. 1860. The second reviews the purpose and
contents of a published attempt to bring geography to public audiences in early

0073-2753/99/3701-0045/$2.50 © 1999 Science History Publications Ltd
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nineteenth-century Scotland and Britain, Buénburgh journal of natural and geo-
graphical sciencewhich appeared in three volumes between 1829 and 1832. Fi-
nally, with this context and illustrative material in mind, ideas about geography’s
place in the public sphere are used to prompt further questions about the situated
nature — the geography — of polite and popular science in the eighteenth century
and about the possibilities of writing a geographthe public sphere.

One start point is that recent work on the situated nature of scientific knowledge,
including geography. Historians of science and of geography have considered the
regional differentiation of scientific style and the comparative regional reception of
key scientific theories such as Darwinism. Scientific practices in early modern Eu-
rope have been shown to have differing national, regional and even local expres-
sions according to the nature of courtly cultures and patterns of overseas trade.
National styles have been identified in botanical investigation, and attempts made
to explore what some have seen as a ‘cultural geography of science’ at local scales.
We may identify, too, the political topography of scientific commitment wherein
scientific practices and different moral visions for science have been shaped by
political persuasion, both across national institutions and within particular towns
and scientific bodie3Further work has examined the spaces of scientific knowl-
edge: the museum, the library, Royal courts, lectures theatres and the pub have all
been studied as sites for the production of rational knowlgd@ipes is not to see
local sites as divorced from wider intellectual and social contexts or uninfluenced
by distant geographies: work on eighteenth-century natural history, for example,
has pointed to connections between that subject, the idea and practices of empire,
and the role of men such as Joseph Banks whose London ‘centre of calculation’
ordered and shaped the new knowledges gained from South Seas voyRaes’.
ognizing that scientific knowledge is a situated practical activity, that it has in a
variety of ways a geography, demands that we consider seriously questions to do
with the location and circulation of that knowledge. Amongst historians of geogra-
phy, Livingstone has argued for attention to geography'’s situated nature. He has claimed
that adopting an historiography for geography that “takes seriously the situatedness
of knowing” would mean “abandoning normative history and looking to those con-
tingent factors that shape ... scientific enquiry”. Further, “It will mean locating par-
ticular geographical theories, methodologies, representations, schools of inquiry, and
so on, in their intellectual context, their social space, their physical setting. And it will
mean resisting the tendency to privilege certain definitions of the subject’s concep-
tual terrain over others’Examining such claims demands that if we are to under-
stand in a particular historical context the spaces in which geography, however
understood, has been produced, consumed and negotiated, we should not uncritically
privilege the academic in considering the sites of its making and consumption. These
sites, as the experience of Edmund Gosse above and others considered below sug-
gests, may include domestic space, as they may also include the place of geography
in institutions of popular and public science and in scHosideast one commenta-
tor has drawn attention to the need to consider geography’s ndersicaspaces:
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But is it ever enough to concentrate on the big names, and on geography’s own
institutionalisatior? And if, by their very humanity, all people are geographers,

is it not reasonable to say that those of us who are privileged to be paid for the
investigation and communication of something called ‘geography’ or ‘geographi-
cal thought’ could do worse than to examine, from time to time, its non-academic
and even its vernacular roots?

In considering, then, one aspect of geography’s intellectual history, | amphot-ex

ing the relationships between formal geographical institufidvig.focus is upon

the spaces occupied by the popular public consumption of geography before, in
Britain anyway, the formal establishments like the Royal Geographical Society
(1830) and university departments.

SCIENCE NATURAL KNOWLEDGE AND THE PUBLIC SPHERE

The idea of the public sphere and the historical public production and consumption
of knowledge is outlined in Habermas'’s influenffde structural transformation

of the public sphere: An inquiry into a category of bourgeois sqdiettpublished

in German in 1962Habermas explained the rise of democratic polity within West-
ern society with reference to the place of a literary and political bourgeois culture
evident, most notably in the eighteenth century, in the production and purchase of
printed books by a literate middling rank in society, by the rise of institutions and
literary journals, and, above all, in the public promotion of reasoned argument as a
means to the enlightenment of civil society. The principle of the public sphere was
critical public discourse in which the bourgeois public was one of private individu-
als who joined in debate of issues bearing upon state authority. The public sphere in
the political realm and in the world of letters was connected with the private spaces
of the bourgeois family and its capacity to purchase and debate the products of
public culture. This new critical sociability was situated — in coffee houses, lec-
ture theatres and in new literary outlets — and dependent upon the territorial and
political power intrinsic to the rise of early commercial capitalism. The institutions
of the public sphere, important to any possibility of the geographige public
sphere as also for the place of geograplilge public sphere, had several criteria in
common: they preserved a kind of social intercourse that, far from presupposing
equality of status, disregarded status altogether; discussion within such a public
presupposed the problematization of areas that until then had not been questioned;
and the processes that converted culture into a commaodity established the public as
in principle inclusive. For Habermas, the public sphere was, then, essentially an
urban bourgeois phenomenon, was initially established in the world of letters be-
fore moving into the political realm, and was first apparent in Britain before be-
coming evident in France, Germany and America. His discussion also emphasized
the importance of rational discourse and criticism and the connections between the
State and the individual, mediated through such institutions, as integral to the birth
of urbane civil society and to Western ‘modernity’ itself.
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These claims have been subject to criticism on several counts. For some,
Habermas'’s account is flawed for its emphasis upon a totalizing version of histori-
cal change, for not considering the possibility of there being more than one public
sphere and for its failure to consider the production of the public sphere as at least
in part relational, dependent upon connections with other discourses, notably ple-
beian culture® For others, criticism rests upon his lack of attention to gender. Itis
now clear that women were actively involved in the private and public consumption
and production of natural knowledge, and that the Habermasian notion of the pub-
lic sphere as “essentially, not just contingently, masculinist” is ill-fouritied.
Habermas has been criticized, too, for his relative inattention to the forms the pub-
lic sphere took from the mid-nineteenth century and in the twentieth century with
the rise of mass mediaHe has also been criticized for his relative neglect of
science in the public sphefeThis is, perhaps, surprising given, as Cooter and
Pumfrey note, not only that “science can readily be fitted into the new public cul-
ture that Habermas sees as forged in such proto-political institutions as coffee houses
and salons, and transmitted through the medium of newspapers and widely read
literature”, but also because his “theoretical perspective on the concept of ‘public-
ity’ enables us to see the preconditions of modern science as inextricable parts of
the new public culture”. Further, “theublicizationof knowledge that he formu-
lates must become an essential part of any explanation of the constitution of moder-
nity where science is at the centté”.

It is now widely accepted that science was a situated public enterprise from at
least the later seventeenth century. Shapin and Schaffer, for example, have shown
how the formation of the experimental way of life in the early Royal Society in-
volved the constitution of a relatively private space for experimentation and several
supposedly public settings, usually involving an invited audience, for communicat-
ing its findings®® Stewart has documented the importance of London’s coffee houses
as sites for the promotion of Restoration science, even sketching in outline for
James Brydges, later first Duke of Chandos, what might be seen as his local geog-
raphy of public knowledge as he moved between Garraway'’s coffee house in Ex-
change Alley, Gresham College and the Royal So&i&uch public and private
scientific sites, neglected by Habermas, are central to any notion of the geographies
of scientific knowledge. They are also crucial to an understanding not just of the
ways in which science promoted both knowledge of a thing itself but trust in the
practitioner and reliance upon given means of enquiry and dissemiffationer-
sity professors, teachers and itinerant lecturers marketed natural knowledge in ways
that made science a public commodity, capable of rational debate and of consump-
tion by audiences whose reactions ranged from immediate comprehension of ab-
stract principles, through admiration and sympathetic understanding to incredulity,
or, as Benjamin Martin the well-known itinerant lecturer in Georgian England several
times experienced, by threats to the lecturer’sififdiriting of Enlightenment
England, Porter distinguished between the promotion of science via the commer-
cialization of leisure, the rise in literacy and growth in book publishing, and the
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expansion of science as a matter of provincial culture. This provincial and popular-
ized science had an uneven geography demanding further research: “In some places,
scientific popularization, societies and even research throve; in some, it had a halt-
ing life; elsewhere, hardly any at all. Why the differentials? And who were the
audiences, the enthusiasts for scien€ethers have documented the connections
between natural philosophy and public spectacle in the eighteenth century with
reference to the notion of scientific production as performance, an idea which de-
mands critical attention to the audience, to the practices of public display, and to
the rhetorics attached to the purposes to which knowledge was put. Practitioners
might be seen by some “... as charlatans, possessed of base motives and gulling
their vulnerable audience” and by others as “subversive radicals, undermining es-
tablished authority and appealing to audiences hitherto excluded from the political
nation”2° Science lecturing involved working demonstrations in order, amongst
other things, to affirm or not given views about the ontological bases to natural
principles? For Stafford, much of public science throughout Europe was a visual
education affording amusement and instruction in spaces which were both public
institutions and sites of private sociabiftyStewart’s study of the rise of public
science has shown how, in early eighteenth-century Britain, science was promoted
via entrepreneurs such as Jean Theophilus Desaguliers and Francis Hauksbee through
lectures and experimental displays in London’s coffee houses and inns. Later itin-
erant lecturers such as Benjamin Martin undertook a similar promotion of natural
knowledge in the towns of provincial Britain. Golinski has documented the prac-
tice and consumption of chemistry and reviewed its place as a particular form of
utilitarian natural philosophy through which an articulate public, and the landed
aristocracy especially, could improve themselves, their estates, and, ultimately, the
nation? An essential part of much public interest in science was concerned with
utility, and, in eighteenth-century England and in France anyway, also with dis-
courses of ‘politeness’. Sutton, for example, has shown how the promotion of sci-
ence in eighteenth-century France depended in large measure upon polite persuasion
as to the usefulness of such natural knowledge to the élite and mannered social
classes, a polite usefulness demonstrated, for men and women alike, through inti-
mate participatory experiments. In England likewise, scientific knowledge and po-
liteness, both as means and ends, were promoted through experimentation, the use
of instruments and the rhetoric of polite conversation designed to instruct and to
amuse and also to affirm politeness as part of a “program for modernity”.

Not only, then, was science widely practised as a form of public culture and
private sociability in the eighteenth century: it had, in several senses, a geography:
of sitesof production, consumption and negotiation in London’s coffee houses or
Parisiansalons in some provincial towns but not in others; of experimental sites
andspaces of displayof private spacesf polite conversation about experimental
knowledge; ofthe circulation of knowledgbetween practitioner, author and
audience; and giractitioners themselvam their itinerary. Such matters offer the
possibility for exploring not just the situated geography of science as a form of
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public culture and, thus, the geography of the public sphere, but also the place of
geography itself as a form of polite and public knowledge. As Golinski notes, “Rather
than assuming the public nature of science, this perspective offers a rationale for
empirical studies of the ways in which audiences are constructed and transformed
in changing historical context&®.

SITUATING GEOGRAPHYIN THE PUBLIC SPHERE

One commentator on public science in the eighteenth century has referred to that
period’s mathematical recreationists, empirical artists and popular science demon-
strators as inhabiting a “shadowy worfd'lt is an apt term of geography’s public
practitioners and audiences then. Knowing that many geography books in the eight-
eenth century were produced for popular audiences as well as for more strictly
utilitarian and commercial markets is not to know how else geographical authors
acted to promote themselves and their sulljeeébrmal institutional records are
sparse; itinerant lecturers or others augmenting their salary with public courses
leave few traces outside of newspaper advertisements; and even where we can iden-
tify the spaces in which geography as a public discourse was given, and know the
syllabus, it is difficult to know to whom they spoke and what the audiences’ pur-
pose was in attending. Fleeting glimpses are given: of the French geographer and
physician Edme Guyot’s public entertainments including geographical material in
his eight-volumeéNouvelles recreationd 772); of the public lectures in history and
geography given in Paris in the 1730s by Noel-Antoine La Pluche, author of the
hugely-populaiSpectacle de la natur@ublished in nine illustrated volumes be-
tween 1732 and 1750. We know men like John Senex, the map- and globe-maker,
gave public geography lessons in Georgian London and that Benjamin Martin, in
his capacity as instrument retailer and itinerant lecturer, promoted geography as a
“useful” subject to be understood better through “the Knowledge of the Use of the
Globes SphereandOrrery”.2 It is clear that geography in schools acted to prompt
later interest in the subject: the poet Robert Burns, for example, who was taught
surveying and geography at school, specifically demanded in 1791 that “the latest
edition of Guthrie’s Geographical Grammar” be included amongst books for his
subscription library® For Mary Somerville, author éthysical geographin 1848

(for which she was awarded the Royal Geographical Society’s Victoria Medal),
geography took place in school and at home: she recalls being taught geography by
Mr Reed the village schoolmaster at Burntisland in Fife in 1791, how he came to
the family home to teach her “for a few weeks in the winter evenings” and how
such encouragement in and out of formal educational spaces together with her own
study using the family globes was a great stimulus té°HerCharleston, South
Carolina in May 1733, geography was taught alongside other geometrical sciences
“At the House of Mrs Delamare in Broad Street”, as, from 1739 in the same town,
a Mr Anderson was giving lectures on the “Science of Geography ... to any of the
Gentlemen Subscribers to the Philosophical Lecture that shall please to dttend”.
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We know something of the publishing history of geography texts in the eight-
eenth centur$? of geography texts in various Enlightenment encyclop&d sl
of the marketing of geography texts to popular audietfo8gography, together
with cartography, surveying, navigation and astronomy figured largely in the Royal
Society’sPhilosophical transactionketween 1720 and 1779, as part of an empha-
sis upon ‘mixed mathematics’ crucial to Britain's interests as a mercantile and impe-
rial power®® Samuel Johnson and Edward Gibbon both saw useful value in what
Gibbon called “rational geography® And Johnson claimed, in a dedication to
George lll in George Adams’s 1786eatise on the globethat “Geography is in a
peculiar manner the science of Princes”. But if kings saw geography as a means to
political authority, how, if at all, was geography used and understood in popular
circles? Benjamin Martin reckoned geography an essential part 66igy gen-
tleman and lady’s philosoph@ne of the book’s dialogues between Cleonicus and
his sister Euphrosyne concerns geography, with the latter clearly seeing it as an
appropriate subject for a young lady: “You need not be afraid of my being tired
with such useful and pleasant Studies as the Science of Geography affords; espe-
cially, as | apprehend the Use of Maps is so very considerable, that the greatest Part
of our Pleasure on reading Books, that give us an Account of the Several Parts of
the World, is derived from thenc&. Beyond such hints, we know little of the ways
in which geography was the subject of public interest and a means to stimulate
popular knowledge of the world, whether it was so for men and women alike, and
what values it was accorded by contemporaries.

Eighteenth- and early nineteenth-century Scotland offers rich potential for ex-
ploring geography in the public sphere, given widespread interests then in the prob-
lems of progress and virtue in a commercializing society and public engagement
with the enlightenment of civil societyScotland in this period provided a cultural
and intellectual environment “within which science could establish its civic cre-
dentials as public culture in close conjunction with the beginnings of its academic
and disciplinary structure® Evidence for courses of public lectures on agricul-
ture, natural history and chemistry by university professors supports this claim, as
does the use of museums as teaching spaces and sites for the display of utilitarian
natural knowledgé’ Geography was a formal part of university curricula in Scot-
land’s universities about two centuries before the foundation of geography depart-
ments, being taught in cosmology and natural philosophy classes. In King's College
Aberdeen, geography was a compulsory part of the curriculum in 1752, taught by
the ‘Common-Sense’ moral philosopher, Thomas Reid, for whom the subject was
part of that philosophy “which may qualify Men for the more useful and important
Offices of Society, rather than merely making men subtle Disputants, a Profession
justly of less value in the present AgéSuch evidence points to geography’s longer-
run and more diverse place in academic spaces and in the public sphere than existing
historiographies suppo$&and hints at a demand for the subject amongst the public.
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PUBLIC LECTURESIN GEOGRAPHYIN SCOTLAND, C. 1708-C. 1860

Detailed examination of Scottish newspapers and of university records in Scotland
from the later seventeenth century to the mid-1800s reveals 76 different persons
giving public lectures or private classes in geography in this period (Table 1). No
one has been included here who taught geography in parish or burgh schools or
who used such sites for public courses. Only those who explicitly advertised “ge-
ography” are enumerated, thus omitting many whose publicly-advertised courses
in survey, navigation and astronomy may have included geography but for which
there is no certain evidence.

Public geography classes were concentrated in Edinburgh and Glasgow with a
scattering of courses in smaller centres of population (Figure 1). Evidence for the
earlier public teaching of geography suggests that such courses began in Edinburgh
and Glasgow and only latterly were apparent in the smaller towns. About twenty
years before geography was being taught in the University of Edinburgh and in
King’'s and Marischal Colleges in Aberdeen, a James Corss was running a public
school in Edinburgh in April 1658 for the teaching of “Arithmetique Geometrie
Astronomie and all uther airts and Sciences belonging theirto as horometrie
Planimetrie Geographie Trigionometri&The data in Table 1 allow us to under-
stand the place of geography in the public sphere for one national context, and,
specifically, to be able to address four main issues: Who were geography’s public
lecturers? What was the nature of this public geography? Who were the audiences?
What were the sites of its production and consumption?

Most persons delivering this public geography were self-styled as “teacher of
geography” or “lecturer in geography”. One or two such as the Rev. William Smart
were parish ministers. Smart also gave private classes in mathematics, navigation,
surveying and the “use of the globes celestial and terrestriadme, like Thomas
Blackwell and Robert Hamilton in Aberdeen, were university professors giving
private classes and public lectures in geography, probably as a means to augment
their salaries since university stipends were then largely dependent upon cl&ss size.
Others, like Robert Wallace and Alexander Watt in Glasgow in the late 1820s (Ta-
ble 1: 71, 72), combined a professorial role at John Anderson’s Institution (the fore-
runner to the University of Strathclyde) with public classes at home. In the case of
John MackGregory, self-styled “Professor of Universal History and Geography” ac-
tive in Edinburgh (and, possibly, in London) between 1707 and 1715, he used his title
to substantiate his credibility. MackGregory advertised his lectures idihburgh
courantnewspaper, in printed flyers and in thest man a popular news-shett.
These were available in the sites of public discourse: “This Advertisement [that of
1713] is to be seen in all the Coffee-Houses in Town, and Copies on't are to be had
from the Author at S. James, the Grecian, and Garraway’s Coffee-Houses.” A 1715
version announced that the advertisement could also be had from the author at the
“Exchange and Caledonia Coffee-Houses". Little is known of this shadowy figure.
His advertisement indicates he held a doctorate in law from Angers: he wrote four
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TasLE 1. Identified individuals giving public lecture courses in geography in Scottadd,07 —
c. 1861, by town, date and source of advertisement.*

Town, name of individual and brief description of course Date of evidence/
advertisement
Aberdeen
1. Thomas Blackwell, Professor of Greek at Marischal College Private classes in

geography, 1750s
2. Robert Hamilton, Professor of Natural Philosophy and Mathematics atPublic lectures

Marischal College including geography
1781-83 AJ)
3. Thomas Gordon, Professor of Humanities at King’s College December 1761
(-17657)
Dundee
4. Mr Mitchell, geography classes at 22 Union Street 1830 PPC)
Dunfermline

5. Assistantin a boarding school taught geography “for naval gentlemen”1.809 EEC)
Dumfries

6. John Brown, morning classes in geography 1810, 1814HWJ)
7. James Dinwiddie, “a travelling lecturer in mathematics, geography, 1777 DWJ)
mechanical philosophy”; uses the globe and the otr{@inwiddie also
in Edinburgh in 1778/79)

8. Mr Oliver, private class in geography and the use of globes 1825 PWJ)
9. William Walker, classes on geography 1819, 1820HWJ)
10. Thomas White, mathematical and geographical classes 1788, 1794, 1801, 1802,
1813, 1816, 18180WJ)
Edinburgh
11. James Barclay, private teacher of geography c. 1742 EEQ
12. Robert Darling, private teacher of geography 1776, 1793-94
(CM; EEQ
13. James Dinwiddie, “Itinerant lecturer on natural philosophy, geography and
astronomy?® (see also in Dumfries above) 1778, 1779CM)
14. George Douglas, taught “geography with globes and orrery, and navigation
at 10 Blair Street, and, 1806-11, at 34 North Bridge 1795, 1806—-11KEC)
15. Mr Douglas, taught geography and astronomy, 12 Queen Street 1845 EEQ)
16. John Duncan, teacher of geography in Libberton’s Wynd 1773, 1788, 1793-94
(CM; ED)
17. Alexander Ewing (senior), teacher of geography, surveying and arithmetic;
40-lecture public class in geography 1756, 1768-82, 1790,
1793-94
(CM; ED)
18. MrAlexander Ewing (junior) , taught geography and astronomy at 47
George Street “and also pupils at their own homes” 1837-61 EEQ)
19. Mr Forbes, advertised as teaching geography and other subjects through the
medium of French 1743, 1752, 1755
(CM; EEQ
20. Mr Garden, teacher of Italian and geography 1790 CM)

21. Mr Gentle, teacher of geography with globes, history at 5 Nicolson Squarg40 EEC)



22.
23.

24.

25.
26.
27.
28.

29.

30.

31.
32.
33.

34.
35.
36.

37.

38.

39.
40
41.
42.
43
44
45.
46.

47.

48.
49.
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Rev. Gillan, teacher of geography and astronomy 1813 EEQ)

Alexander Ingram, teacher of geography, trigonometry and astronomy at

Constitution Street in Leith 1800, 1815-28KEQ)

John Innes, teacher of astronomy, navigation and geography 1730 EEQ), 1733,
1737 CM)

Mr Knight, teacher of geography and astronomy for ladies 1827, 1828EEQ)

William Laing, teacher of geography 1789, 1799CM, ED)

George Lindsay, geography for ladies 1816, 1818, 1831HEQ)

Ebenezer MacFait, “teaching natural philosophy, mathematics and geogra@by, 1760, 17705EC)

at the east turnpike of Mealmarket Stairs” (in 1754, 1760); mathematics,
geography and astronomy at Kinloch’s Close (1770) [also at four other
addresses in the Old Town betweeni746 and 1785]

Mr McCulloch, teacher of geography, astronomy, and the globes for ladied821, 1822 EEC)
“including use of lucernal, planetarium, orrery, terrestrial and celgébibes
and other apparatus” at 6 South Castle Street

John MackGregory, self-styled “Professor of Universal History and 1709, 1714EEQ)
Geography”

James Moir, teacher of geography and six other subjects 1761, 1789CM; ED)
Mr Moncur, taught geography, mathematics and navigation 1800 EEQ)

William Morison, taught geography, use of maps and charts, geography and

navigation at Mr Ritchie’s New Land, Blackfriar's Wynd 1801 EEQ

John Morton, teacher of geography 1773, 1784KED; CM)
Mr Mylne, taught geography with globes 1817 EEQ

Robert Nichol, teacher of geography (in Glasgow and possibly in Greehd8k EEC)

1781-82)
William Noble, teacher of geography and navigation at 5 Nicolson Stre&813-20, 1821EEC)
(1813-20) and at 2 Drummond Street (1821)

George Paterson, taught navigation and geography with the use of globé47, 1751EEC)
“in the solution of curious Geographical and Astronomical Problems” for
about 20 years at his house at the foot of Horse Wynd

James Philips, teacher of geography 1755 EEQ)
John Richardson, teacher of geography, 8 Dundas Street 1817 EEQ)
John Riddel, taught geography and navigation at College Wynd 1802 EEQ)
Mr Ritchie, teacher of geography, 50 George Street 1825 EEQ)
Thomas Scotland, taught geography, practical astronomy and navigati®d820, 1827, 18505EC)
Rev. William Smart, Minister of Canongate Church 1708 EEQ)
Mr Stevenson, teacher of geography with globes, history 1800 EEQ)
D. Surenne, teacher of French, geography with globes, later lecturer il815, 1817, 1835HEC)

military history and antiquities

W. Walker taught geography, natural philosophy and astronomy at Dowriig84 EEC)
Land, Carruber’s Close

Andrew Wallace, teacher of geography, navigation and popular astrond®y5 EEC)

Adam White, taught history, geography and astronomy at 79 South Briti§&2-50 EEC)
then at 10 Nicolson Street, then at 3 St David'’s Street

50. MrWood, 3-month astronomy, mathematics and geography course for 4:@d@psEEC)
a week; proposed to hold classes at Calton Hill Observatory

51. Andrew Young, teacher of geography 1755 EEQ)

Forfar

52. George Carey, teacher of geography and astronomy 1811 PPC)
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Glasgow

53. Matthew Adam, taught geography and mathematics at 2 George Stree1808-11 GH)
54. W. C. and J. Craig, geography with globes for ladies at 33 George Squeggs GH)

55. John Cross, teacher of geography at Anderson’s College, at 9 John Strepg and1820 GH)
at 29 Ingram Street

56. J. Cunningham, taught geography and mathematics at Brunswick Placeg35 GH)
Trongate

57. James Denholm, 3 Argyll Street, is reported to have given a lecture cours@d8-€. 1815 GH)
physical geography and astronomy of 70 lectures “including the use of
instruments” and “transparent apparatus”: other involvements recorded
include terrestrial and celestial globes and an orrery

58. Robert Dobson, “opened a school for accounts, arithmetic, algebra, 1755-61EEC, GJ)
geography with globes and astronomy” in the Old Coffee House Land

59. James Galbreath, taught geography at Buchanan'’s Hall 1764-65 GJ)

60. John Gullan, gave a course of 25 lectures on geography, geology and 1835 GH)
astronomy to the Gorbals Popular Institution for the Diffusion of Science

61. Alexander Jack, teacher of geography, mathematics and navigation at1764 GJ)
McNair’s back-land, Trongate (taught geography with William Gordon in the
Gallowgate in 1759, and with James Scruton at Hutcheson’s Hospital) 1760 GJ)

62. Robert Lothian, teacher at St Andrew’s Entry, Saltmarket and latterly al #9—-1801 GD)
Trongate, of geography, mathematics, military mathematics and astronomy
“with a set of improved machinery”; he is recorded as offering geography
with globes and navigation and a ladies’ geography class, using a planetar-
ium, orrery, armillary and sphere and “other instruments made by himself”

63. John McArthur, taught geography at Wood's Land, Trongate 1771 GJ)
64. David Mackie, taught geography and “the globes” at 65 Wilson Stre2820-35 GH)
10 Cochran Street, 9 St George’s Place (the Mechanics’ Institution Hall),
54 St George’s Place and 280 George Street
65. John MacNee, teacher of geography and surveying 1820 GH)
66. James Morton, gave a lecture course of 63 “geographical” lectures in Hi808-€. 1811 GH)
Academy — much-cited use of equipment and other “demonstration
apparatus”

67. Robert Nichol, teacher of geography, globes and navigation 1782-¢. 1785 EEQ)
68. Rev. John Ritchie, classes in geography in the Glasgow Trades Housel815-€. 1820 GH)
schoolroom, 39 Glassford Street
69. Robert Scott, teacher of geography at an academy at 626 Argyll Streett81d—15 GH)
at Candleriggs and Trongate

70. James Stirling, “geography with globes, surveying and navigation at the (Girf)
storey of Old Coffee House Land” at Glasgow Cross 1758-1764 and at
Steel's Land, Trongate, 1766

71. Robert Wallace, Professor of Mathematics at Anderson’s College but app832sGH)
from c. 1828 to have given private courses in geography and other subjects,
firstly at 7 South Frederick Street and then at 10 St Vincent Street

72. Alexander Watt, gave geography lectures at Anderson’s College in whitB2® 1825, 1860, 1832
termed himself “Professor” (in 1830) and had been teaching geography @H3
Dunlop Street and at 72 Buchanan Street (1820, 1825 respectively); also
taught geography at Glasgow Academy, 153 Queen Street 1832

Greenock

73. Robert Nichol, taught geography, mathematics and navigation 1772 GJ)
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Irvine
74. George Lesley, taught geography and seven other subjects 1760 GJ)

Newton Stewart
75. Nathaniel McCleary, itinerant lecturer on geography and astronomy 1834 DWJ)

Portsoy

76. James Hall teaching geography with globes and navigation 1791 EEQ)

*The initial data are derived from David Gavine (1982), “Astronomy in Scotland 1745-1900", unpublished
Ph.D. thesis, Open University, 2 vols (data from vol. ii). The material in Gavine has been supplemented by
further examination of newspaper records and of all university archives in Scotland.

Abbreviations used for newspaper sources:

Al Aberdeen journal

CM Caledonian Mercury

DPC Dundee, Perth and Cupar advertiser
DWJ Dumfries weekly journal

ED Edinburgh directory

EEC Edinburgh evening courant

GC Glasgow courant

GD Glasgow directory

GH Glasgow herald

GJ Glasgow journal

1. Scottish Record Office, GD/18/5036 ff. 5,9,10,18. The emphases in this reference suggest it is likely these
were given to private individuals not (alone) to university students in Aberdeen.

2. Aberdeen University Library, MS K 45, Minutes, vol. x, 1761-65, 63—64.
3. Dumfries weekly journalll November 1777, p. 4A.
4. Caledonian Mercury13 June 1778, 2 January 1779.

books,The geography and history of Likille] in 1708, The geography and his-

tory of Tournay(1709), a similarly-titled work oMons(1709) and a work on sep-
ulchres, all dedicated to Prince Eugene of Savoy, published in Edinburgh “and to be
Sold at all the Coffee-Houses in Town”. He claimed his proficiency in geography to
result from having “Travel'd over all Europe; ... having Liv'd at most of the Courts

of Europe” and by “... having been Imployed in the Publick Business” [as a diplo-
mat in Switzerland]. His four-pag®verRTISEMENTO Gentlemen and Ladiesakes

clear that, having now “come Home hither to his own Country, [he] does make
Profession of Serving Gentlemen and Ladies by Teachin@&mBRrRN GEOGRAPHY
anduNIVERSAL HISTORY". His overall purpose was “to make One Understand the
Descriptions and Accounts of what is to be Seen and Heard of in Traveling through
the World”. He considered geography, understood as facts about foreign countries,
customs and descriptions as a didactic and utilitarian practice taught “so as to Make
up the Want of Traveling to Those who have not Travel'd and to Supply them with the
Next Best™” MackGregory was a self-promoter. Others like Blackwell, Hamilton
and Gordon in Aberdeen (Table 1: 1-3) had a formal professorial positiagerat

with the exception of Gordon who gave lectures on Ancient Geography as part of his
teaching, to have delivered their geography out of hours to non-university audiences.
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The diversity evident here certainly cautions against the easy categorization of
persons giving public classes in geography. Heilbron distinguished four types of
public lecturers in his work on the promotion of early modern physics: at the top,
public lecturers associated with learned societies; a second class consisting of mem-
bers of learned societies who set up independently of their institutions; a third group
of “unaffiliated entrepreneurs, who taught in rented rooms, and the itinerant lectur-
ers, who taught in public houses”; and, at the bottom, “the hawkers of curiousities,
the street entertainer&”If we adopt this system for those promoting geography in
the public sphere in Scotland, the great majority would seem to be of the second
and third groups with a few, like MackGregory, as entrepreneurs on the make. But
such a classification may too readily suppose a distinction between ‘producers’ and
‘consumers’ of geographical knowledge since as this evidence also suggests, much
of this geography as public knowledge was promoted in private spaces.

Geography was produced and consumed in connection with other discourses.
Most of those here identified taught geography in association with astronomy, navi-
gation, geometry, mathematics and arithmetic. Astronomy and geography anyway
had close associations: because of contemporary views which saw them as subjects
suitable for a liberal and polite education; because of that more learned interest
which saw them as crucial to maritime commerce and colonial expansion; because
of the shared use made of terrestrial and celestial globes and other instruments such
as the orrery; and, in this context perhaps, because of the close links in several
university curricula between geography, cosmology and astronomy in promoting
Newtonian science in Scotland from the later seventeenth céhlurgse matters
are important for what they suggest about the moral and intellectual imperatives
contemporaries then placed upon geography as a utilitarian practice. For some, itis
clear that geography was understood as a form of and means to measurement, a
type of mathematical practice quite in keeping with locally-evident interest in es-
tate surveying, mapping and navigati®mobert Darling, variously described as
“private teacher of geography” and “teacher of mathematics and geography” in
Ramsay'’s Land in late eighteenth-century Edinburgh “teacheth Youth Writing, Book-
keeping, Mathematics, and Geography, and Gentlemen to Measure and Plan their
own estates® In this sense, the teaching of geography in the public sphere both
directed and reflected the search for rational order and the reasoned improvement
of individual and nation that underscored the place of an articulate public in En-
lightenment Scotland and Europe. We might suppose, for example, that men like
Robert Nichol in Greenock in 1772, Alexander Ingram in Constitution Street in
Leith between 1815 and 1828, and perhaps even James Hall in the fishing village of
Portsoy in 1791 (Table 1: 73, 23, 76), with his classes on geography and navigation,
were, in such ports, promoting geography as navigational and locational discourse
as a particular means to public utilitarian knowledge. Alexander Ingram was the
author of a version of EuclidBlementsintended for use in schools, andfoinci-
ples of geography, containing the uses of globes, and a description of the different
countries which are known to ((5799), which went into a third edition by 1807. To
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judge from the contents of this book, the geography that he taught was about earth
description, being able to use the globes and to know the major political and natural
divisions of the earth’s surface. Such evidence would suggest a strong emphasis upon
utility and upon description of the world. But it also raises questions about the extent
to which the nature of the geography produced was entirely a local matter, a product
of a local context linking lecturer, audience, and the specific purpose to which the
knowledge was to be put. As Ophir and Shapin have asked, what if the situated pro-
duction of knowledge is a particularly local mattéi®is reasonable to suppose that
some public courses in geography were shaped to the needs of local audiences: the
production of knowledge is no less a matter of local supply and demand than other
public culture. But the evidence here presented suggests that we should also think of
this wider public regard for geography as part of commonly-practised discourses of
mathematical utility and not alone a matter of local circumstance.

For others, perhaps even within the same audience, geography in the public sphere
was a means to polite education, a way of promoting sociability through descrip-
tion of foreign countries, through informed use of the globes and measured discus-
sion of maps in ways noted of science and sociability in eighteenth-century England
and France. We are afforded some insight imtev it was taught, not just through
the public lecture as a matter of rhetorical exposition and warranted credibility, but
through practical demonstrations and the use of apparatus. It is difficult to be pre-
cise in this respect since the advertisements are generally silent about the exact
nature of teaching. But there is reference to the use of globes, terrestrial and celes-
tial, and some mention of other equipment. In Edinburgh, for example, George
Paterson used globes to solve “... curious Geographical and Astronomical Prob-
lems” in classes which ran over a period of twenty years (Table 1: 38). Robert
Lothian, chaplain to Glasgow’s Trades House in the late 1780s, taught his classes in
geography, military mathematics, and astronomy with a set of “improved machin-
ery” including a planetarium, an orrery and an armillary sphere, all made by him-
self (Table 1: 62). Many others were doing likewise (Table 1: 7, 13, 14, 21, 29, 33,
35, 45, 46, 48, 49, 50, 57, 64, 66, 70, 75). Bookshops were outlets for the purchase
of globes as well as texts: EdinburgEsening couranbn 20 January 1783, for
example, carried news that “Martyne’'s New System of Geography” would be de-
livered to subscribers next week, that specimens of globes useful to understand the
book were on display in a local shop and that “those who choose to advance the
subscription-price, may have the globes as soon as they can be brought from Lon-
don” 3 James Corss, teacher of geography in Edinburgh in 1658, made his own
globes and other scientific instruments, and Robert Scott, self-proclaimed “Math-
ematician and Geographer” made globes for the Edinburgh cartographer James
Kirkwood in 1804 and used them in his Commercial and Mathematical Academy
as a means to promote navigation and surveying as useful subjects for “young gentle-
men who are soon to enter into active lifeUsing globes, maps and other ‘geo-
graphical’ apparatus in public lectures and in other places was almost certainly not
the exciting experimental theatre that was the public lecture on electricity or
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medicine® But the fact that such apparatus was used at all means we should not think
of the production (and consumption) of geography as just a rhetorical and a textual
exercise since it clearly involved instrumental learning and, we may assume, the pro-
motion of useful world knowledge and polite conversation at one and the sarffe time.

Whilst we may infer audiences’ intentions from the utilitarian and educational
emphases to many courses, and from the instrumentally-mediated understanding
of the terraqueous globe, it is not possible to know precisely who was attending and
why. But several observations may be made. Some classes were attended by men
seeking to enter university: Robert Wallace’s lectures in Glasgow in 1832 treated
geography as preparation for natural philosophy at the University of Glasgow. En-
trance fees to lectures and classes, where they can be determined, were high enough
to put off those of lower income. The emphasis upon practical utility suggests that
surveyors, merchant traders, naval captains or those intending such employment
were amongst the audience. Men probably predominated, but many public and pri-
vate geography classes either included women or were specifically designed for
women (Table 1: 17, 25, 27, 29, 54, 62). Alexander Ewing Senior, for example, ran
his 40-lecture public classes in geography in Edinburgh on Mondays, Wednesdays
and Fridays for men, and for women on Tuesdays, Thursdays and Saturdays, at a
fee of a guinea for the course: similar courses were held annually for fifteen years
from 1768 (Table 1: 17). Robert Lothian offered separate geography classes for
women, complete with an array of instruments (Table 1: 62), but most others seem
to have taught men and women together.

Not all geography aimed at the bourgeois public sphere. David Mackie’s geogra-
phy classes to Glasgow Mechanics’ Institutiorcii820 and John Gullan’s 25-
lecture course in 1835 to the Gorbals Popular Institution for the Diffusion of Science
(which had opened in 1833 to provide popular lectures and a library) together sug-
gest that geography was seen by some as useful popular knowledge for the urban
working class, not just a pursuit of the bourgedisigertainly, that sort of audience
and the type of knowledge being transmitted was very different from the social
make-up and intellectual interests of the Royal Society of Edinburgh in the same
period with its high proportions of landowners and professors within its earth sci-
ence communit$? In that regard, we ought not to see the public sphere as a single
entity, nor consider popularity and audience participation to result just from a sought-
after politeness or bourgeois notions of utility.

No single pattern predominates in regard to where the promotion of geography
took place. MackGregory advertised his courses in Edinburgh’s coffee-houses yet
he lectured at his own lodgings and at his customers’ homes. Indeed, for many so-
called “public lecturers”, their lecture courses and private classes were given in the
lecturer's home. That this is so raises questions about the extent to which we can
consider the production of geography in the public sphere a matter of separate pri-
vate and pulic spaces, or, rather, conceive of geography’s situated production in
the public sphere as a blurring of distinctions between private and ppatieand
between domestic space asitesof public learning. Certainly, | share Walters’s
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intention “to suggest that polite science should be situated not just in the formal
public sphere of the lecture, but also in the comparatively informal domestic scene
of the home”. For her, polite science in the domestic sphere manifested specific
characteristics: an association between the social character of polite science and its
topical content; the encouragement of women as active participants; and connec-
tions between the books and instruments of scientific learning and their display as
objects of consumer culture: “polite science aligned the acquisition of socially ap-
propriate kinds of scientific knowledge with the acquisition of material goods illus-
trative and symbolic of that knowledg®@.Evidence for geography in the public
sphere would seem to confirm these points, although it is difficult to know the
extent of book and globe ownership amongst the several audiences here. The fol-
lowing extract on geography and astronomy from Alexander Moiitwsprofes-

sor's daughter(1739), subtitledAn essay on female conduct contained in letters
from a father to his daughtgitlustrates many of these points and is of interest, too,
for the father’s closing strictures to his daughter about her making public her pri-
vate learning:

Whoever intends to read any History even the common news Papers ought to
know the Situation of the different Countries, the Nature of their Climates, the
Distances of the most remarkable Places from each other and the other particu-
lars which are to [be] learned from Globes and Maps. This knowledge is what
| call Geography. Without it one can not understand the different Claims and
Interests of Potentates, the Causes of their different Connexions, of the gaining
or losing of Battles, the difficulties or advantages of Armies or People in their
Marches &c. A Months Application in this Study will make you very sensible
how much People ignorant of it are blundering every day in common Conversa-
tion. | design to steal as much time from my other Business as to instruct you in
this necessary piece of Knowledge by which | shall regain what | have forgot of
it. I hope you will be as much entertain’d hereafter with the Globes and Maps
as you was the other Day when | shewed you the more general things upon
your small Set being brought home.

I must think you ought to know as much of Astronomy as explains the com-
mon System and Motion of the Planets, if it was only to shun the Extravagancies
and fears which many of your Sex so frequently express upon seeing an Eclipse
or some such natural Appearance. Learn but so much as to read Fontenelle’s
Plurality of Worlds with pleasure. | engage to instruct you this far in five or six
Lessons, but must give you the Caution never to discover this part of your Knowl-
edge to your female acquaintances or the ignorant foplings of my Sex, for they
will fix the name of Virtuosi, Pedant, and | don’t know what on $fou.

It is possible to suggest, then, that public institutions became sites of private
sociability as individuals discussed matters of geography, and, at the same time,
private spaces were used to debate and promote a geography that was seen as pub-
licly useful. Because so much geography in the ‘public’ sphere involved the use of
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globes and other instruments, we perhaps ought not to see sharp distinctions be-
tween the home and the laboratory or, at least, between the home and the sites of
experiment and display, a point noted of other contexts elseWtiergudge from

those persons who used apparatus in their classes, at least part of their domestic
space must have been given over for display and experiment or as a lecture room.
This was not true for all: Thomas Longstaffe lectured in astronomy at Glasgow's
Theatre Royal in 1825, for example, with an orrery about 10 feet in diameter, ac-
companied by musi& and others took their class to sites of learning such as an
observatory (Table 1: 50). For the Rev. William Smart and his audience, the pro-
duction and consumption of geography as public knowledge was certainly a do-
mestic affair;: “They may be instructed in the most useful problemes of geographie”,
his 1708 advert read, “... at their own house or at his own house in the head of the
Canongate, ... or any other convenient place as the party shall éirBat’this
evidence hints at considerable complexity in terms of the spaces in which geogra-
phy was made as polite learning and public knowledge: of private spaces used for
instrumental displays; of lecturers moving to their audiencesvaedversa of
classes and teacher meeting in certain specialized sites, scientific or popular; and,
not least, of trips to the shops to purchase texts and instruments. Several of those
geography lecturers in Edinburgh and Glasgow continued to promote the subject as
they relocated within the city (Table 1: 14, 28, 37, 49, 55, 61, 62, 64, 69, 70, 71, 72).
In two cases we can identify itinerant lecturers moving between towns or within a
locality (Table 1: 7, 75). James Dinwiddie advertised his course of lectures on “the
principles of Geography and Astronomy” to be explained “on an elegant eighteen
inchGlobe,of a new construction, and tberery’ in Dumfries in November 1777,

at which time he also signalled an intention to give classes in French, mathematics
and experimental philosopBThe next year and again in 1779, he was advertising
his natural philosophy, geography and astronomy classes in Edirfbuvgiat lit-

tle is known of one Nathaniel McCleary in 1834 merits inclusion in full for what it
illustrates about the connections between subjects, the way even a self-taught arti-
san promoted geographical knowledge through the use of instruments, and, in this
case, for what it suggests about the geographical mobility of some of those working
in the public sphere:

The inhabitants of Newton-Stewart and its vicinity, have lately been highly
entertained by a course of lectures on Astronomy and Geography, delivered by
Mr Nathaniel McCleary, a self-taught Astronomer, and a native of the banks of
the Cree. Mr McC has for many years past assiduously applied himself to the
study of the above sciences, in the course of which time, although labouring
under great disadvantages — he is of the number of those who earn their bread
by the sweat of their brow — he notwithstanding has made himself acquainted
with the theories of all the ancient, as well as the principles of the most eminent
modern Astronomers. His first lecture, on Friday evening, the 28th March, was
on the Solar System, in the course of which lecture he exhibited a mechanical
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figure, the workmanship of his knife, which showed the situation of all the
primary planets from the sun; as also the satellites from their central bodies.
The second night he lectured on the fixed stars; the third and last night on
Geography. In his lecture on the latter science, he exhibited an astonishing
strength of memory.

Mr McC. intends in the course of the present summer, visiting the principal
towns in the Stewurtry and shire of Galloway. We wish him success, as he
seems to deserve it; and also as a wife and family are dependant on his exer-
tions®%®

Not all geography’s public lecturers, then, were located in the centres of popula-
tion, used manufactured instruments and treated lecturing as a means to urbane
sociability. Such evidence points also to the ideasrofilation and movement-
of ideas, of books, of instruments, of lecturers, of their audiences and even of their
families — in understanding geography’s place in the public sphere.

PUBLISHING FOR THE PUBLIC SPHERE THE EDINBURGHJOURNALOF NATURALAND
GEOGRAPHICALSCIENCE

This journal, published in Edinburgh and distributed there and in London and in
Dublin, appeared in twenty-one monthly parts between October 1829 and June
1831, under the editorship of two Edinburgh men of science, William Francis
Ainsworth, President of the Royal Physical Society of Edinburgh and former Presi-
dent of the Plinian Society there, and Henry Cheek, formally involved with the
city’s Royal Medical Society and with the Caledonian Horticultural Society amongst
others. Both were graduates of the University of Edinburgh. Ainsworth trained as a
medical student but never practised. Prior to editinglthenal he had travelled
widely in France in search of data in support of the Huttonian theory. He was a
founder member of the Royal Geographical Society in London in 1830, was
physician-naturalist on Chesney’s 1835 Euphrates expedition, on which he earned
the nickname “Young Strabo”, and travelled widely in Asia Miior.

What is important here is less the credibility of the editors, bufdhenals
purpose, contents, and intent to promote “Natural and Geographical Science” for
the public. As the “Preface” to the first part stressedJtlenal presumed a valid-
ity for and interest in natural science and geographical knowledge, and considered
such work should be available to all:

The Edinburgh Journal of Natural and Geographical Science was instituted with
the view of supplying a deficiency long contemplated with regret by all men of

science and information. That no periodical, devoted to the prosecutions of
geographical enquiry, and the careful collection of the important facts which

every month brings forth, was to be found in this country, seemed to argue a
degree of supineness very inconsistent with the character of the nation: that
natural science should be the exclusive property of those only who could afford
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to purchase the expensive periodicals of the day, appeared to be an injustice to
the public, and a drawback on the progress of knowledge, which ought no longer
to exist; and that the cumbersome quarterly publications should occupy the
wholefield, “dragging their slow length along,” was evidently incompatible with
that anxious desire for information, which is now felt by all ranks and classes in
this country.

This Journal, was, therefore, established for the purpose of affording to the
public, with the requisite rapidity, in a condensed form, and at a cheap rate,
those discoveries and observations, which could hitherto only be arrived at, by
a slow process, at a high price, and in a form the principal merit of which seems
to be the respectability of its bulk: and we invite the public to open this volume,
and judge how far we have executed our de%ign.

In advertisements accompanying the launch oflthenal the point about the
public promotion of natural and geographical science was again stressed:

A leading consideration which actuates the Editors of this Journal is, that Sci-
ence ought to be no longer hidden under the covers of expensive volumes, and
prostituted to the unworthy elegances of mere gain. They wish their numbers,
uniting cheapness with elegance, at the same time to be found in the mechan-
ics’ cottage and on the table of the scientific soirée. Therefore, and at a moder-
ate price, and in a condensed form, they propose to publish the novelties of the
day®®

TheJournalhad a particular ideological and political commitment to public knowl-
edge, a commitment which might have placedithenalin commercial if not also
in intellectual opposition to other scientific periodicals such as, in Edinburgh any-
way, theEdinburgh review the Transactionsof the city’s Royal Society, and
Blackwood’s magaziné\s Shapin has shown, Edinburgh in the 1830s was a key
site for the promotion of science to the puBlim fact, most newspapers and com-
petitor periodicals informing the bourgeois public sphere in Edinburgh welcomed
the Edinburgh journal TheEdinburgh observelnad “... no hesitation in saying that
there is room for a publication of the kind”, and, in reviewing Part V, that journal
commented “The Journal of Natural and Geographical Science continues to hold
up its head with dignity, and promises to turn out a formidable rival to its more
bulky contemporaries”. By March 1830, theurnal for one rival in the city’s liter-
ary public sphere, “... begins to figure as a star of the first magnitude in the often
turbid heaven of Athenian [i.e., Edinburgh-based] scieficEhe Journal organ-
ized its contents around three main headings: Original Articles; Collections of Facts;
and Analyses of New Books and Papers. The first section included full-length pa-
pers, summaries of papers printed elsewhere, and papers on “controversial sub-
jects” with authors’ names, in order “to limit that kind of discussion which, under
an anonymous form, occasionally disfigures the pages of scientific wérkis&
Collections were divided into six listings: geographical, geological, anatomical,
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botanical, mineralogical, and chemical. A further infrequent section reported on the
proceedings of scientific institutions throughout Britain and overseas. Several themes,
however, do merit comment.

The attention paid to the proceedings of scientific institutions ensured that pub-
lic audiences in London, Edinburgh and Dublin knew what was being debated in
scientific circles there and in European cities and provincial bodies throughout Brit-
ain. Attention was paid to the business of the Geographical Society of Paris and,
from 1830, to the formation and public role of the Royal Geographical Society in
London: “We did not anticipate when we commenced our labours, ... that we should
so soon have the pleasure of announcing the intended formation of a Geographical
Society in London”, noted the editors in May 1830, “... and we can only say for
ourselves, that our voices and pens will be devoted to its advancement”. As a later
part noted,

Indeed, we shall make it a duty to keep our eye constantly fixed on the progress
of this Society, which is so intimately connected with the objects of our peri-
odical; and we feel assured that its directors will take every opportunity of
enabling us to extend the knowledge of their invaluable undertaking. We would
wish to identify ourselves, in a measure, with the Geographical Society of Lon-
don, which may thus stretch out its own arm to the remotest corners of the
land’

For historians of geography, such evidence highlights a context to the origins of the
RGS not hitherto identified.It also suggests that tdeurnalhelped make its own
public, both through having a particular intention upon publication, and, in a re-
lated sense, by meeting that audience’s expectations through attention to geogra-
phy and natural knowledge. This was not, however, only a local Edinburgh public.
TheJournalsaw itself as part of networks of information operating nationally and
internationally as well as locally. For example, it carried extracts from Baron Cuvier's
lectures on the history of the natural sciences given to the Parisian Académie des
Sciences. It carried information about local public lectures and demonstrations in
science, notably in chemical science but also Ainsworth’s own public lectures in
geology and physical geography, in which he related fossil evidence “to the new
Theories of the Earth’.

TheJournalalso afforded a means by which the public gaze could be turned
upon the private and professional practice of science and upon the academic spaces
of its production. The first in a series of articles “On the present state of science of
Great Britain” examined the University of Edinburgh’s Natural History Museum,
held and supposedly managed as a research and teaching collection for the collec-
tive good by the University’s Natural History Professor, Robert Jameson, but, in
effect, treated by him as a private resource. Henry Cheek had been refused access to
the collections, Jameson regarding it as private property. Ainsworth, as a follower
of Hutton, had no time for Jameson. Further, the University refused public access to
these materials and charged members of the public an admission fee to the Museum.
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Public knowledge was being strongly influenced by the authority of private indi-
viduals and institutions. As the editors noted, “do not the public permit these speci-
mens to be deposited in their rooms, on the understanding that they are for public
use? and is a servant of the public [i.e., Cheek] to be spurned when he respectfully
requests permission to see his master’'s goolsitiey campaigned through the
Journalto allow free public access on certain days. Personal circumstance clearly
motivated them as did Ainsworth’s commitment to Huttonian theory and opposition
to Jameson’s Wernerian Natural History SociétyVe do not hesitate to say, that it

was the practical instance of prevention which we personally experienced, that stimu-
lated us to an undertaking which is called “public-spirited”. We wish that a spirited
public, had by prior exertion, relieved us of the unpleasant ¢uté greater mo-
tivation was that commitment to public knowledge which had led them to found the
Journal a commitment which demanded attention to the public’'s access to what
others regarded as private spaces of knowledge widsa local matter, then, not

just in the editors’ view about one specific site of natural knowledge in Edinburgh,
but in the ways in which they used their publication to constitute rather than to
reflect a view about public science.

In order to secure reader loyalty and to make the contents understandable to their
intended audiences, attention was paid to an appropriate rhetoric. As Cheek put it,
“A Popular scientific periodical addresses itself to two classes of readers so entirely
distinct, that it becomes necessary to assume therein a style and language appropri-
ate to each™ TheJournalalso tried to organize a meeting (never realize@oot-
tish naturalists, to be held in Edinburgh, which was intended not only as the largest
gathering then held of naturalists but to enhance Edinburgh’s status as a site for the
promotion of science, and, thus, Scotland’s reputation: “Our southern friends had
better be on theui vive for the metaphysical nation is becoming clear-headed, and
threatens soon to take a lead in the cultivation of natural sci®rtalso contrib-
uted to public engagement with geography by allowing an outlet for non-specialist
writers. Many essays carried were by distinguished contemporary natural scien-
tists. James Bell, however, who wrote articles on errors in the works of Oriental
geographers, on the geography of Russia, and notes on otheftayassa failed
cotton manufacturer from Jedburgh in the Scottish Borders who had turned to geo-
graphical writing to pay his debtors. He wrote papers on physical and mathematical
geography for th&cots mechanics’ magazjn@oduced in Glasgow for the Me-
chanics’ Institutiorf? He wrote two booksCritical researches in philology and
geography(1824), and in 1832 in six volumes (it appeared in volume parts from
1830 onwards)A system of geography, popular and scientific, or a physical, politi-
cal and statistical account of the world and its various divisiargch drew heav-
ily upon the Danish geographer, Conrad Malte-Brun, and hisUBR2rsal system
of geography

What, in summary, should we make of this journal’s “enthusiasm in the cause of
a noble and favourite science”? We cannot determine either circulation and sub-
scription rates, or patterns of readership: did private individuals buy it? Was it bought
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for Mechanics’ Institutes or other sites of popular learning and read aloud or pri-
vately and silently consumed in domestic spaces by the same persons who attended
private classes in geography? It was important enough to be included in other scien-
tific periodicals, in Edinburgh anyway, but this may have meant it got only as far as
scientific soirées there, not to the mechanic’s cottage. The price of two shillings per
monthly part probably would have restricted access by the less well-off. Sales lev-
els and the likely costs of the several coloured plates included in later issues may
have contributed to the journal’s short lifespan. What we can say is that, in the
Edinburgh journa)] we have evidence of trained scientific men in Edinburgh and
further afield seeking to promote geography as a form of popular public knowledge
in periodical journal form rather than through lecture, public demonstration, or
private class. The journal was broadly welcomed by its competitors, regarded by
contemporary natural scientists as an appropriate outlet for their work, and written
in ways which paid attention to the different rhetorics needed for its diverse audi-
ence. It was locally situated but bound up with the national and international circu-
lation of knowledge about geography and with the institutions directing that
knowledge in Paris, Berlin and in London. The editors also used it to shape, almost
actively to constitute, public opinion about the sites in which knowledge took place
and about the relationships between the academic spaces for the promotion of sci-
ence and those of its public consumption and negotiation.

CONCLUSION

There were several ways, then, in which geography was situated as polite public
knowledge in the public sphere of the ‘long eighteenth century’. Numbers of per-
sons have been identified in Scotland giving private and public classes in geogra-
phy, chiefly and initially in Edinburgh and Glasgow and in smaller centres of
population. The sort of geography being delivered varied greatly: from description
of countries and identification of principal features, to more detailed utilitarian dis-
courses in which context geography was commonly delivered in association with
astronomy, geometry, mathematics and navigation. Such discursive connections are
to be explained with reference both to the utilitarian emphases placed upon natural
knowledge in general and to the local circumstances of audience and lecturer. Ge-
ography’s production was, largely, a textual and rhetorical affair and, to a lesser
extent, was a matter of performance and display involving instruments. Utility was
not just economic or even directly material. For some, geography, however under-
stood — as global description of places one might never visit, or as a practical
science designed to help one plan one’s estate or navigate safely — was a means to
public learningand private polite sociability. This was a matter of collective and
individual importance for members of the public treating the didactic use of globes
or purchase of journals such as Bdinburgh journal of natural and geographical
scienceas a means to self-improvement. It was also a matter of personal impor-
tance to those doing the teaching, especially perhaps for men such as MackGregory
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whose own credibility rather than his audience’s demanded that he call himself
“Professor”. Finally, geography in the public sphere was a situated practice in terms
of the spaces of its production, consumption and negotiation. For a few persons, it
took place in academic spaces given over briefly to public knowledge. For others,
geography was a collective social enterprise that took place either in the semi-
public space of a town hall or a lecturer’s self-styled “Academy” or in the private
spaces of the lecturer’'s own home in ways which suggest that scientific knowledge
in the public sphere was, in certain ways, a domestic undertaking.

Such evidence has wider implications for our understanding of the situated na-
ture of geography and of science in the past, of the idea of the public sphere as a
means to explain the place of knowledge outside the academic realm, and, more
broadly, for consideration of there being a geograglilye public sphere. If taking
seriously the spaces of geographical knowledge may “enable us to be less defen-
sive, because less essentialist, about geography’s conceptual 8jacely also
demand that we should more explicitly consider the ways in which geography took
shape outside the academy. Instead of considering geography’s history as a con-
tested narrative connecting disciplinary academic spaces, it might be considered as
a matter of certain geographies in particular spaces, a geography or historical geog-
raphy of geography, in which certain discourses found (or not) particular analytic
purchase by being judged worthy as a form of public knowledge, of private learning
or as a subject worth advocating in popular periodicals. This may demand that we
do not just claim that geography or science has a geography, but that we show how
and where and do so by grounding empirical work in appropriate historical and
theoretical context. This may, in turn, lead to recognition of the localist character of
the audiences, the particular nature of credibility attached to certain sorts of geog-
raphy, and to the ways in which that geography, perhaps in association with other
means to knowledge and to local sociability, had the meaning it had. In one sense,
for example, the emphasis of tRdinburgh journalin promoting geography as a
form of public knowledge in Edinburgh and more widely in the 1830s was quite in
keeping with the local context for the position of science in that city then. Henry
Cockburn’s remark on the establishment in 1832 of the Edinburgh Association for
Procuring Instruction in Useful and Entertaining Science, indicates the mood of the
times: “It is a sort of unendowed college, where lectures are given to all, male or
female.... The lectures are in botany, geology, chemistry, astronomy, physiology,
natural philosophy, phrenology, and education.... It is a very useful establishment,
giving respectable discoures very cheaply to a class of persons for whose scientific
instruction and amusement there is no other provision ... it is gratifying to see hun-
dreds of clerks and shopkeepers, with their wives and daughters, nibbling at the
teats of science anyho.In another sense, what was happening in Edinburgh was
part of a widespread interest in public knowledge in Britain in which public science
was “a mode of useful knowledge, an instrument of self-improvement, an aid to
profitable, rational, and usually individualistic economic activity, and a pillar of
natural religion™ And in yet further ways, the evidence of James Bell in Edinburgh,
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of David Mackie and John Gullan in Glasgow in the late 1820s and 1830s and of
the Edinburgh journalsuggests that these wider interests in public science were
reflected in the locally-situated production and consumption of geography as one
particular form of knowledge. And this is to recognize, too, that matters to do with
the historicalrelationsbetween science and the public should consider how those
entities were themselves mutuadlgnstitutec®

Such complexity, | suggest, means we should be cautious about use of the term
‘public sphere’ to understand geography’s place as a form of public knowledge.
The fact that geography was so clearly part of bourgeois public learning in the
eighteenth century and part of an early Victorian emphasis upon useful knowledge
for the urban working classes suggests several publics to have engaged with geog-
raphy. There were different audiences for different sorts of geography and different
versions of credibility and purpose being articulated. Habermas recognised distinc-
tions within the audiences of the bourgeois public sphere, between the concert-
going public and the theatre-going public, for exanipRut he paid little attention
to other audiences and to the ways in which public science, with its performers and
different audiences, was so firmly set within particular contexts. Geography'’s pro-
motion as a form of public knowledge occurred not only in those institutions of
sociability central to the Habermasian notiortta public sphere, but in a variety
of other spaces, notably the home. For geography anyway, its place as a credible
form of natural knowledge depended upon allowing public access to private spaces,
either the home of the lecturer or, indeed, of his audience, and in the wider sense of
affording access to the public display of scientific specimens. This is, as | hope to
have shown, a matter of local context and meaning. It is also a matter of the connec-
tionsbetweerocal sites and spaces of meaning: between the coffee house in which
MackGregory's advertisements were posted, the rooms in which his and other classes
were held, the local bookshops where geography’s books and instruments could be
purchased, and the newspapers and journals in which literate individuals could learn
of geography’s production in such ways. It is about the ways and the spaces in
which men and women came together as private individuals to form a public%phere.

The idea of a geograpleythe public sphere was not considered by Habermas, at
least not in the sense in which we might considersttlens coffee houses and
scientific institutions as particulaitesfor the promotion of public discourse with
different audiences and means to tiveulation of experimental and other infor-
mation. Yet some recent attention to the public sphere has begun to recognize its
geographical character. Dena Goodman has noted how “During the last six years
there has been substantial debate about the validity of Habermas’s theory: ... Ques-
tions have been raised about the possibility of multiple publics beyond the literate,
‘bourgeois’ one privileged by Habermas, about women'’s role in the public sphere
and their relationship to it, and about the way in which the national cultures of
England, France, and Germany figure in Habermas’s basically Marxist terminol-
ogy, which sees England as in the lead and Germany pulling up thér@gneér
work on the nature of the public sphere in eighteenth-century Russia, Germany and
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Britain has demonstrated the different connections between ideas of national iden-
tity and the public sphere in ways which, if only at the level of individual nations
within Europe, nevertheless allow for the possibility of considering more complex
geographies of the public sphét&his is not, however, simply to treat geography

as a locational or figurative rhetoric that, to cite Goodman, “... enables us to map
the cultures of the century we study and to interrogate tfeiis, rather, to
consider the geograplof the public sphere as a way of understanding the particu-
lar and situated nature of institutionalized social life and scientific enterprise, popular
and polite, in given contexts. Geography as one form of public knowledge would fit
within this conceptual schema in ways | have sketched here. To be fair, Habermas'’s
conception of the public sphere was much more concerned witistbecalbases

to modernity than with thegeographicalexpression. Yet it is possible to see that
the public sphere was in several ways geographically constituted. Habermas claims,
for example, that it was the dissolution of the feudal order by long-distance com-
merce that played a key role in prompting those changes that produced the public
sphere; it was the growth of an urban culture — of concert halls, philosophical
societies and so on — and the development of local forms of governance and popu-
lar culture which allowed the expansion of the public sphere. As Eley has noted,
“The breaking down of parochial identities and the entry of rural societies into
national political cultures, or the nationalization of the peasantry ... is in one di-
mension the creation of local public spheres and their articulation within a national
cultural and political arena®.Such matters — of site, of local urban context, of the
movement of ideas and of people and intellectual goods, of the situated display and
performance of public and private knowledge — hints indeed at the ways in which
we might conceive of the geography, even geograpbid¢ke public sphere.
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THE NON-CORRELATION OF BIOMETRICS AND EUGENICS:
RIVAL FORMS OF LABORATORY WORK IN KARL
PEARSON’S CAREER AT UNIVERSITY COLLEGE LONDON,
PART 1

M. Eileen Magnello
Wellcome Institute for the History of Medicine, London

| have great hesitation in taking any initiative at all in the Eugenic Records Office, because
| did not want you to think that | was carrying all things into the biometric vortex!
(Karl Pearson to Francis Galton, 1906)

The Drapers’ Biometric Laboratory is the older, and had become a training school for math-
ematical statistics before Sir Francis Galton had thought of his Eugenics Laboratory.
(Karl Pearson, 1918)

Scholarship on the methods and techniques that the English biometrician and eu-
genicist, Karl Pearson (1857-1936), devised and deployed in two of his laborato-
ries has been shaped by the underlying premise that there was one overall method
and unifying approach in the Drapers’ Biometric Laboratory and the Galton Eugen-
ics Laboratory.Virtually all historians of science have adopted this uni-dimensional
and mono-causal historiographical premise in their work on Pearson. In this paper

I shall undermine this premise and argue that there is a clear need to disaggregate
the methods and tools in these two laboratories.

Whilst the origins of this debate on Pearson can be traced to 1911, it has been the
debates from the 1970s, as exemplified in the works of Donald Mackenzie and
Bernard Norton, in particular, that have received considerable attention from histo-
rians of science. Norton argued that Pearson’s presumptively lifelong “methodo-
logical and ontological commitments” played an important role in sciénce.
Mackenzie, trained in the Edinburgh School of the 1970s, claimed that the analysis
of Pearson depends “on notions of class interests”. He further argued that

the biometric approach to [a statistical method to measure] association was the
... result of the needs of eugenics and [can] be seen as ultimately sustainable by
professional middle class interests.

Though people of Pearson’s social class may have indeed been more amenable
to eugenics, social class is not a strict functional determinant of belief. It will be
shown that Pearson’s development and construction of biometric methods (or the
modern theory of mathematical statistics as Pearson defined his work) was a
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development entirely separate from the methods he devised in the Eugenics Labo-
ratory. This paper will thus challenge the widely-held assumption that Pearson’s
statistical techniques for analysing biological variation were driven by his eugenic
concerns.

Mackenzie and Norton were both brought up on a philosophical tradition which
held that scientists had a unifying and consistent philosophical methodology through-
out their entire life. Mackenzie argued that a scientist’s social interests (arising
from his social class) determined an individual’s professional career whereas Norton
borrowed his monolithic approach from philosophy and saw science as a rational
activity. Both were influenced by the Ph.D. thesis of Lyndsay Farrall who claimed
that “both Pearson and Galton looked to the methods of the biometric school as the
suitable methods for the study of human evolution to which Galton had given the
name eugenics®thus implying that Galton and Pearson shared the same methods
and commitments.

Subsequent historians such as Daniel Kevles, Theodore Porter and Richard
Soloway have based their work on Pearson on Mackenzie and Norton, and they
have adopted an historiographical perspective which | do not SAarehave al-
ready argued elsewhere, no scientist should be expected to use one method only;
indeed, a scientist may improve and adopt different methods for different situa-
tions® Pearson did not have one overall approach governed by social class; his
scientific work was not monolithic and is more complex than hitherto suggested.
He had different agendas for various people and had many different personae in
response to his diverse audiences; thus, a homogeneous approach cannot explain
the many different activities that he undertook. There are other significant factors
that help to explain the different kinds of work and the variety of research projects
that were undertaken in his laboratories. Pearson was often engaged in different
activities at the same time, such as lecturing to diverse audiences, assisting his
students with their projects, editing his journals, writing his own papers and gener-
ally managing his laboratoriés.

| will argue that individual actions are to a considerable degree shaped by their
institutional setting, which may embody conflicting or incompatible interests in
which individuals may pursue different interests at different times. Rather than as-
sessing Pearson’s work simply by looking at the final product in his published pa-
pers, as has typically been done by historians of science, the work undertaken by
Pearson and the assistants in his laboratories will be examined to give a better idea
of its immense diversity. Moreover, the work in the Eugenics Laboratory needs to
be further explained and aspects of Pearson’s work that have been taken for granted
and labelled as though eugenics sums up everything about Pearson need to be ‘un-
packed'.

Insofar as historians have addressed Pearson’s work in relation to his laborato-
ries in the twentieth century, they have engendered the belief that his work in the
nineteenth century played a minor role in the development of his statistics. When
Gigerenzer, Swijtink, Porter, Datson and Beatty discussed this work they held that
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“the work of Karl Pearson and the biometric school could conveniently be dated to
1900, when Pearson published his chi-square test of ‘goodness Bftitstorians
who have been predisposed to see Pearson in philosophical or sociological terms
only have tended to rely very heavily on his positiviQr@mmar of sciencas a
means of explaining his epistemology and work throughout his entire life. This
book contains Pearson’s first eight Gresham lectures delivered at Gresham College
in the City of London in November 1891Though there were two further editions,
the Grammardoes not reveal everything about Pearson’s thinking and ideas espe-
cially those in connection with his development of the modern theory of math-
ematical statistics. Thus, it is not helpful to see this particular book as an account of
what Pearson was to do throughout the remaining 42 years of his working life.
Despite the many different and mutually irreducible strands of intellectual and
practical activities that were undertaken in Pearson'’s laboratories, historians of sci-
ence have completely failed to differentiate the forms of work going on in them.
One of the earliest conflations of methods in the Biometric and Eugenics Laborato-
ries occurred shortly after Pearson was appointed to the Galton Chair of Eugenics
in 1911 (as Galton had so expressed in the codicil to his will), enabling Pearson to
set up his Department of Applied Statistics. He took up his new post on the condi-
tion that University College London (UCL) would hire a permanent lecturer to
undertake the teaching of undergraduates in the Department of Applied Mathemat-
ics and would also supplement the Galton Laboratory by about £300 aribAally.
this time other departments at UCL felt that Galton’s endowment provided adequately
for all of the needs of the Department of Applied Statistics, and consequently be-
lieved that Pearson should not receive additional money either from UCL or from
the Drapers’ Company. Pearson, however, argued that this was “very far from the
case and [was] due to a misunderstanding of the relation of the two laborafories”.
He explained that

it is well known to the University Authorities that Galton established first a
fellowship in the science of Eugenics and a Eugenics Record Office. With this
| had practically nothing whatever to do. Galton supervised this office himself,
and my only relation to it was that its members used to come in occasionally to
the Biometric Laboratory for friendly consultation and adice.

The laboratories thus did not merge and remained separate institutions which relied
on funding from different sources. Pearson further explained that “the association
of the two laboratories therefore arose from the fact that the Drapers’ Biometric
Laboratory appeared to be the only school at that time producing the type of work
that Galton thought was necessary to carry on research in eugénics”.
Nevertheless, this association has been a predominant feature in the historiography
of Pearson’s work, and historians of science have not only overemphasized his
work in eugenics, but have linked the statistical methodology that Pearson devised
in the Biometric Laboratory to the methods that he used in the Eugenics Labora-
tory. When C. P. Blacker examined Galton’s methods for eugenics in 1952, he thought
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that Pearson considered “biometry which includes anthropometry and psychom-
etry [to have formed] the scientific basis of eugenit€§Vhilst Pearson remarked

that “the science of eugenics is in fact only highly developedapptiedanthro-
pology [which would] demand of the student intensive preliminary training in math-
ematical statistics, anthropology and general genetics”, he also argued that “the
study of eugenics centre[d] around the actuarial treatment of human societies in all
of its phases, healthy and morbidPearson did not use the term ‘biometry’ to
describe his methods in the Eugenics Laboratory nor did he imply that biometry
formed the “scientific basis of eugenics”.

Writing some fifteen years later, Victor Hilts rather astutely argued that “Pearson’s
belief in the extension of [eugenics] did not arise originally from the development
of mathematical statistics®. However, he also claimed that “statistics and eugenics
became united in [Pearson’s] own mind” and that “it was in ‘eugenics’ that statis-
tics was to be associated with a new science of man it8dlhtee years later when
Lyndsay Farrall examined the two laboratories, he claimed that

the real bond between the two laboratories was the techniques of research used
rather than the subject matter of research. In both laboratories the basic tech-
nique of research was the statistical analysis of large masses of observations on
collected dat&®

Though it may be said that the baapproach(rather than “technique”) involved

the analysis of “large masses of observation” in both laboratories, this view over-
looks the complexity of the different methods developed in the two laboratories.
Farrall then argued that as the “biometric laboratory was already carrying out the
work that Pearson felt was important research in eugenics, it was also quite natural
that two laboratories of which he was director should come to be seen by him as
part of one institution?! Yet Pearson explained in 1918 that the Galton

Eugenics Laboratory ... did not replace the Drapers’ Biometric Laboratory which
simply provided for it such excellent research workers as Miss Ethel Elderton
and Dr [David] Heron. Their work was confined to a relatively narrow field,
having nothing to do with statistical theory or its general application to biélogy.

Donald Mackenzie, Bernard Norton, and Theodore Porter subsequently reached
the same conclusion as Farrall. Norton argued in 1978 that “certainly in Pearson’s
time statistics was always associated with eugenidstiwever, this perspective
has taken into consideration neither (1) the full range of statistical methods used in
Pearson’s time such as vital statistics, economic statistics, mechanical statistics,
geometric statistics or government statistics, as well as the bulk of Pearson’s statis-
tical methods used in the Biometric Laboratory, that had no association with eugen-
ics, nor (2) those methods used in the Eugenics Laboratory which were not
“statistical”. Mackenzie maintained that “to separate a ‘neutral’ biometry from ‘ideo-
logical’ eugenics would be ahistorical and would fail to capture the integral notion
of Pearson'’s thought*He thus thought that “the needs of eugenics figured large in
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[Pearson’s] work in statistical theor$? When he examined the methods used in
both of Pearson’s laboratories, he claimed that in Pearson’s

last report to the Worshipful Company of Drapers, Pearson warned of the need
to keep statistical theory “in touch with practical needs” ... and there is no
doubt that in his mind eugenics was the source of the most central of these
practical needs. In reality, there seems to have been little clear demarcation
between the Biometric and Eugenics Laboratories, which shared personnel,
methods and problems. The Laboratories are best seen as a unified research
institute pursuing, at least in the period up to 1914, a multi-faceted but still
integrated research programiie.

Daniel Kevles, who shared Mackenzie’s view, maintained that

roughly speaking, the statistical techniques for dealing with the data were de-
veloped in the Biometric Laboratory, and the analysis was carried out in its
Galton counterpart, but the symbiosis was so close as to make the distinction
meaningless’

Theodore Porter, who used much of Mackenzie's work, maintained that “Pearson’s
eugenic conviction provided the principal explanation for the enthusiasm with which
he took up the study of statistic®’A number of other historians with interests in
Pearsonian statistics have subsequently repeated these views. Rosaleen Love, for
example, claimed that Pearson “founded the Biometric Laboratory in order to col-
lect statistics relating to eugenics” and Judith Walkowitz thought that Gditais
ral inheritance“converted [Pearson] to eugenics, the statistical study of human
manipulation™ Gigerenzeet al. held that it was worth considering

the extent to which the biometricians and Mendelians were involved in eugenic
research and eugenics propagandizing. Indeed the biometric and Mendelian
schools were the academic/intellecticali of eugenical discussions during the

last part of the nineteenth century and the first part of this cefitury.

Richard Soloway argued that the link between Pearsonian statistics and eugenics
occurred

even before [Pearson] turned his considerable mathematical talents to the cause
of Galtonian eugenics in the early 1890’s. Pearson called for careful evaluation
of gender capacity and ability and tried to formulate accurate statistical proce-
dures for measuring the hereditary contribution of eacl!sex.

Hence, historians have tended to gloss over crucial differences in the techniques
and the methodologies in the two laboratories. This historiographical tendency to
link in toto Pearson’s work in the Galton Eugenics Laboratory to his work in the
Drapers’ Biometric Laboratory is, without doubt, the most problematic aspect in
the historiography of Pearsonian statistics. Moreover, the general historiographical
trend has been to over-emphasize Pearson’s work on correlation and regression to
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the neglect of all other statistical methods, techniques, tools and instruments that
played a central role in the many different projects that he undertook in both labo-
ratories. This paper will thus show how this false conflation of the work in Pearson'’s
laboratories and how the excessive emphasis on the importance of eugenics in
Pearson’s work by historians have seriously distorted an overall understanding.

The principal methodology in the Drapers’ Biometric Laboratory was under-
pinned firstly by Pearson’s seminal statistical work on curve-fitting and goodness
of fit testing for distributions of various shapes, and secondly by a series of correla-
tional methods and statistical regression along with matrix algebra. The methodol-
ogy in Pearson’s Eugenics Laboratory by contrast involved the use of family
pedigrees and actuarial death rates. Pearson’s approach in the development and
deployment of the principal methods in the two laboratories differed in a number of
ways. His biometric methods were used for gralysisof data and were
generalizable; moreover, they were innovative, sophisticated and rigorous. In con-
trast, the pedigrees in the Eugenics Laboratory were used initially by Galton, served
as a tool forcollectingdata, and were not generalizable. Though this method was
not statistically rigorous, the pedigrees were, nonetheless, visually impressive. This
latter approach may have also reflected Pearson’s ambivalence towards this enter-
prise. Additionally, Pearson’s work on heredity needs to be given careful considera-
tion. Whilst some of his work on heredity was undertaken in the Eugenics Laboratory,
a very substantial amount of his projects on heredity was pursued in the Biometric
Laboratory. Thus not all of the problems on heredity for Pearson can be associated
with eugenics.

Whilst the methods in the laboratories varied greatly, the personnel (including
the workers, students and assistants), funding and the types of articles printed in the
organs of both laboratories were also of distinct entities. The Biometric Laboratory,
in particular, relied on dozens of voluntary workers as well as human computers,
calculators and a computator. Whilst Farrall and Mackenzie have argued that the
funds of the biometric laboratory were derived from links between statistics and
eugenics, Pearson, however, ensured that the funding and the finances for both
laboratories were kept separate and, in fact, he kept separate bank accounts for each
laboratory? In a period of 28 years Pearson founded and edited seven journals for
the dissemination of that worRiometrika (of which he was a co-founder with
Weldon and Galton), thBrapers’ Company research memoirs: Biometric series
and theDrapers’ Company research memoirs: Technical seniege the organs of
the Biometric Laboratory. The work in the Eugenics Laboratory was published in
the Eugenics Laboratory lecture serjgheDrapers’ Company research memoirs:
Studies in national deterioratigiireasury of human inheritancand theAnnals of
eugenicsBoth sets of journals had distinct methodological styles.

During the first three decades of the twentieth century, Pearson established and
ran four laboratories. His first laboratory was the Drapers’ Biometric Laboratory: it
was in this laboratory that he carried out most of his own work and from which 406
(or 63%) of his publications emanated. The Astronomical Laboratory and the
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Fic. 1. University Collegec. 1906.

Anthropometric Laboratory were subsidiary to the Biometric Laboratory. All three,

to some degree, shared the same building space. Whilst Pearson taught astronomy
in the same building where he first taught applied mathematics in 1884 and then
biometrics in 1893, he also set up two student observatories in 1904 which occu-
pied a different physical space. By the time he had set up the Anthropometric Labo-
ratory in 1922 he was no longer running the Astronomical Laboratory, and by then
he had finally had one building to house all of his laboratories. From 1907 till 1922,
the Eugenics Laboratory was situated in two rooms on Gower Street. From the
work Pearson and his assistants undertook in this laboratory, he published 49 pa-
pers (or less than 1% of the total number of his publications).

The Drapers’ Biometric Laboratory grew out of the Biometric School which had
its earliest beginnings at Gresham College in 1892 and its more formal beginnings
at University College London in 1893. (The main building with the rotunda and
portico in Figure 1 is the site where Pearson first taught applied mathematics and
mechanics from 1884 to 1911, and where the Biometric Laboratory was situated
from 1903 to 1922.) The laboratory was set up in 1903 following a grant from the
Worshipful Company of Drapers, which funded Pearson annually until his retire-
ment in 1933. The bulk of the original Drapers’ grant enabled Pearson to supply the
statistical section with such instruments as calculating machines and integrators, to
hire a permanent computator and another assistant and to pay for the printing and
publication of original work. The general aim of the expenditure was to “maintain
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a statistical school for post-graduate woldinder Pearson’s direction, the Drapers’
Biometric Laboratory was to provide “a complete training in modern statistical
methods” and was especially arranged so as to “assist research workers engaged on
biometric problems® Of the four laboratories, this one had the greatest number of
workers (known as the biometricians) and had an international reputation which the
other laboratories never quite acquired.

A year after Pearson had established the Biometric Laboratory, the Drapers’
Company gave him a grant so that he could establish an Astronomical Laboratory
equipped with a transit circle and a four-inch equatorial refré&ciavo student
observatories, the Drapers’ Company Transit House and the Equatorial House, were
erected on the South Lawn of UCL and were used for teaching practical astronomy
at University College. (Both of these observatories may be seen in the foreground
of Figure 1.) The purpose of the observatories wasdinatt research work, which
was largely impossible inside a big city, but to show the students the practical as-
pect of astronomy and interest them in astronomical research*%idr&.observa-
tories were also equipped with a 6-inch equatorial telescope with photographic and
spectroscopic accessories. John Blakeman was Pearson’s principal computer in this
laboratory. One of Pearson’s primary interests lay in determining the correlations
of stellar rotations and the variability of stellar parallax. He set up an astronomy
degree course at UCL in 1914.

Several months after Pearson established his Astronomical Laboratory, Francis
Galton (1822-1911) established The Eugenics Record Office when he gave the
University of London £1,000 for “the furtherance during three years of the scien-
tific study of eugenics® The Office was set up in two rooms at 50 Gower Street
and the staff consisted of Edgar Schuster as Research Fellow and Ethel Elderton as
his assistan®t Galton supervised this office himself. Pearson’s role was minimal:
he was not on the Advisory Committee for the Eugenics Record Office nor had
Galton “ever consulted [him] ... as to the research in his offfidefom time to time
Pearson would mention to Galton that his experience in the Biometric Laboratory
taught him the serious length of time it took to collect statistical data and then to
reduce them fully by his modern statistical methods. Galton, however, wanted to
show immediate results and it was this difference in their methodological approaches
that caused Pearson to “[stand] as far as possible aloof from it, except when Galton
or his assistant [Edgar Schuster] directly consulted [him] on a statistical ffoint”.

Two years later, in 1906, Schuster retired as he wanted to undertake more purely
biological work. Surprised at Schuster’s resignation, Galton wrote to Pearson on 24
October as he wished that the Eugenics Record Office could “somehow be worked
into your biometric laboratory, but | am far too ignorant of the conditions to make a
proposal.... If any feasible plan occurs to you, pray tell thah agreement for
Pearson’s take-over was made by the end of the year. Thus, the Galton Eugenics
Laboratory (as renamed by Pearson) was established on 1 February 1907 under
Pearson'’s direction, in two small rooms at 50 and 85 Gower Street. Galton provided
£500 a year during his lifetime and left the residue of his estate of £30,000 to UCL
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in 1911%2 The Laboratory carried on Galton’s aim of determining “those causes
under social control that may improve or impair the racial qualities either physi-
cally or mentally™® Nevertheless, Pearson was very reluctant to take over the Eu-
genics Laboratory. If anything, eugenics was a source of tension for him. From the
beginning, he recognized that the statistical methods he devised and the instru-
ments he used in the Drapers’ Biometric Laboratory were not adequate to answer
some of Galton’s questions on matters relating to eugenics. Pearson then devised a
completely different methodology.

In 1922, with the financial backing of his student, Ethel Elderton, Pearson set up
an Anthropometric Laboratory, his fourth laboratory, with the intention of collect-
ing physical, mental and psychological data from as many male and female UCL
students as was possible. They tested sight, hearing, judgement, mental agility and
strength, and had recommended some students to consult ophthalmologists. The
statistical tools he used in his Astronomical and the Anthropometric Laboratories
were borrowed from those that had been devised in the Biometric Laboratory. Vari-
ous methods of correlation were, for example, used for work undertaken in the
Astronomical Laboratory and the standard deviation, mean and coefficient of vari-
ation were used in the Anthropometric Laboratory.

THE CREATION OF A STATISTICAL AND BIOMETRIC LABORATORY

Academics in the nineteenth century were employed to teach, and thus their labora-
tories had to fit into their teaching requiremetitd/hen Pearson first took up his

post as Goldsmid Professor of Applied Mathematics and Mechanics in 1884, he
lectured single-handedly 11 hours weekly. His teaching was divided into two sec-
tions — those for degree students and those for engineering students. For engineer-
ing students, the emphasis was on “geometrical and graphical procedures [since
these students] usually had not a great belief in theoretical training”. His chief as-
sistant in the department, Ebenezer Cunningham (who graduated with honours from
Cambridge in 1903, being a Senior Wrangler and a First Smith’s Prizeman), taught
some of the undergraduates, and with his assistance Pearson doubled the time he
spentin his research laboratorteBearson had not experienced difficulty in main-
taining order nor in gaining the interest of this rather large section of students. In
addition to classes in statics, dynamics and general mechanics, he gave courses in
mathematical physics, sound, electricity, light, electricity and magnetism, wave-
motion and hydrodynamics.

Although no laboratory had been at his disposal nor had any instruments or ap-
paratus been at the service of the department, he had always endeavoured to keep in
touch with the physical side of the mathematics. By 1897 he was lecturing 16 hours
weekly and was responsible for co-ordinating 20 additional hours weekly with assist-
ance from two demonstrators and from George Udny Yule (1871-1951), who had
been made Assistant Professor in 18% was able to set up a well-equipped calcu-
lating and integrating room with a collection of instruments that was increasing
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Fic. 2. Pearson’s instrument room at University College.

annually*® The instrument room, where the biometricians would have used curve-
plotters, integrators and calculating machines, is shown in Figure 2.

The number of students in Pearson’s Biometric School grew from about four
students in 1893 to nearly 20 at the end of the century. Virtually all of the comput-
ing work was, however, “entirely done by volunteer workétdience, Pearson
could never depend upon permanent computers, and his investigations were ex-
tended over a number of years owing to his workers being called off to other em-
ployment. He first conceived of a Statistical Laboratory in 1900, which occupied
then “a slip of a room with inadequate lighting”.

In March 1903 the Worshipful Company of Drapers announced their intention of
granting £1000 to the University of London to be devoted to the furtherance of
research of higher work at UCL. After consultation between the university and
college authorities, the Drapers’ Company presented £1000 to the University to
assist the statistical work and higher teaching of the Department of Applied Math-
ematics which was “probably [the] first occasion on which a great City Company
ha[d] directly endowed higher research work in mathematical sci€tdéien the
Drapers’ Biometric Laboratory opened weeks later, it was the first mathematical
laboratory in Britairf! By then, Pearson had already developed and formulated the
fundamental corpus of his statistical theory.

The Drapers’ grant enabled Pearson to shift a certain amount of teaching work
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onto the shoulders of competent assistants, and provided him with two permanent
assistants: Dr Alice Lee (the first woman to have received a D.Sc. in the University
of London) was his highly qualified chief computator and John Blakeman was
responsible for measurement and microscopic work. Additional computers included
two Senior Cambridge Wranglers from Trinity College, a Mr Clerk Maxwell Gar-
net and a Mr W. F. Everitt. Pearson had chosen Cambridge Wranglers since “these
men [were] not only able to give assistance to those working in the department, to
revise for press mathematical and other memoirs, but to solve mathematical prob-
lems arising in the course of the statistical research in the Biometric Labor&tory”.
He was also able to hire by occasional payment Miss F. Cave of Girton College,
Cambridge as an additional calculator. Like Pearson, a number of people who worked
for him were also of Cambridge calibre. Thus, for Pearson, institutional pedigree
mattered considerably whereas genger,se did not seem to be as important.

The money Pearson received from the Drapers’ Grant was also used to purchase
a Leitzmicroscope (at £29) for making fine measurements and a very good reading
microscope (£26). The microscopes were particularly valuable to their biometric
work because previously they had to either borrow a microscope from another de-
partment or apply to the Royal Society for the loan of*®hie was thus also able
to pay two other microscopists who worked on specific projects: Miss Marion
Radford worked on the inheritance of snails and also took measurements on a series
of human teeth to compare to prehistoric Egyptians of 8@0@nd Miss Alexandra
Wright did microscopic work on the variability of drones, queens and worker wasps
(Vespa vulgaris)Wright had made between eleven and twelve thousand micro-
scopic measurements and the indices and all statistical reductions were carried out
by Alice Lee* A second study was followed up two years later by Eveline Thomson,
Julia Bell and Pearsdh.Julia Bell, who worked for Pearson from 1908 to 1933,
was paid by the Government Committee for Medical Research. A year after they
completed the second study, the Oxford economist and statistician, Francis Ysidro
Edgeworth, wrote a paper on the statistical observations of wasps arifl bees.

In addition to this work the biometricians were also involved in very extensive
calculations and computations for a series of tables for mathematical statistics.
One of Pearson’s objectives when he helped to establish the jBionadtrikawas
the provision of a set of numerical tables which would “reduce the labour of statis-
tical arithmetic”. During the next twelve years a series of tables, most of which
Pearson had planned, appearediometrikaand in 1914 he issued a separate
volume forTables of statisticians and biometricials his volume of tables had
taken its place as a standard book of reference for human computers and statisti-
cians.

The purpose of these tables of mathematical statistics was to enable the table-
user to draw conclusions from observational data in terms of probabilities. Such
standard tables of probability included a table for the normal distribution (to deter-
mine, for example, the ordinate of the area under the normal curve), the chi-square
table, Student’s t-table and the square-root table. Other tables included those for
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incomplete gamma and beta functiétithe computations of tables of mathematical
statistics continued during the whole of Pearson’s time as Director of the Biometric
Laboratory. The Drapers’ grant enabled the computers to be employed for long
years in the preparation of these tables.

Biometric “Investigations” in the Field

In the summer of 1899 Pearson started a “biometric camp” at Peppard in the Chil-
terns to investigate biometric problems. A number of these investigations were con-
cerned with inheritance in a variety of plants. Pearson was interested in pursuing
his theory of homotyposis which he defined as “the quantitative degree of resem-
blance to be found on the average between the like parts of orgaffispme’.of

their first projects involved the study of homotyposis in the Shirley poppy; this
project was on a larger scale than any of their previous studies and there were eight
biometricians working dail$t Weldon gave Pearson the “criticism, suggestions and
encouragement, in which he never failéWhilst the collection of poppies began

at Hampden Farm in Buckinghamshire, they also collected data from Lyme Regis
in Dorsetshire, Monmouthshire, Somersetshire, as well as from different parts of
London including Hampstead (near Pearson’s home), Dorking, St Albans and
Haslemere. They dealt with more than one thousand plants and counted the bands
from more than ten thousand capsules. The collection and reduction of the data
took nearly a year to compléte.

From this summer work arose the Friday “biometric teas” where plans would be
made to discuss the work for Saturday and Sunday which were “given to calculat-
ing and reducing weekly work”. By then Weldon had moved to Oxford and he took
a weekend cottage to be nearby. Various biometricians from the Biometric Labora-
tory and another contingent from Oxford joined in the activities. Galton was usu-
ally there when the biometricians carried out their investigations in the London
area.

In addition to the work on homotyposis in the plant and animal kingdom, as well
as the cooperative studies on wasps, the biometricians were also interested in prob-
lems of physical anthropology in prehistoric races. This work involved a very con-
siderable amount of craniometric and osteometric measurements which continued
well into the twentieth century. Weldon and his students at Oxford undertook a
series of investigations in an attempt to detect empirical evidence of natural selec-
tion.8*Weldon'’s research work @@lausilia LaminataMontagu), published in 1902,
has been considered to be some of his most convincing work in demonstrating
empirical evidence of natural selecti®rte found that the species Gfausilia
Laminata(Montagu) showed possibly “more clearly than other species, the way in
which small and apparently unimportant differences of structure [in the whorls in
the snail] are associated with the difference between the survival and the total
extinctions of a race of a particular locali§”.

By the end of the nineteenth century, Pearson had not only established methods
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to measure linear relationships for continuous variables (including simple correlation
and simple regression, multiple and partial correlation and multiple regression), but
he began to devise a variety of methods to measure relationships for discrete vari-
ables such as the phi-coefficient and the tetrachoric correfd&mme of the most
commonly used continuous variables for the biometricians included stature, length
and breadth; some examples of their discrete variables included eye-colour, hair
colour, and coat colour in animals. In the early years of the twentieth century, the
biometricians were interested in determining the relationship between Galton’s law
of ancestral heredity and Mendelian genetics.

From 1903 to 1918 there were 62 research workers who had spent some time in
the Biometric Laboratory. The list of people who assisted in this laboratory “could
be considerably extended by numerous schoolmasters and mistresses who worked
in the laboratory” for various lengths of tirffeThe total number of memoirs and
papers published by those working in the Drapers’ Biometric Laboratory was 297,
and 62 of his students had published articl&iametrika® In 1909 the laboratory
had developed into two large rooms capable of providing for twelve or more post-
graduate student® By then, his work and his School had achieved international
recognition, with students coming from America, France, Germany, Italy, India,
Japan, Russia and Sweden to learn Pearson’s biometrical methods. Students who
lived in Britain came from Oxford, Cambridge and the Scottish universities.

Pearson’s investigations of heredity were so extensive that various aspects of this
work were undertaken in both laboratories. When the following three problems
occurred the work was undertaken in the Biometric Laboratory: (1) investigations
on the inheritance of characters in plants and animals (whether it was homotyposis,
Galton’s law of ancestral heredity or Mendelian genetics), which involved a sub-
stantial amount of field work, calculations and microscopic work; (2) the examina-
tion of such continuous variables as stature/breadth/length in plants, animals and
humans, for which they used various measures of correlation for continuous vari-
ables (such as the product-moment correlation coefficient, multiple and partial cor-
relation) and other suitable biometric methods (including the standard deviation
and the coefficient of variation); and (3) the analysis of such discrete variables as
eye-colour and coat colour in animals as well as eye-colour and hair colour in hu-
mans, for which Pearson used his tetrachoric correlation and phi-coefficient in 1899
and he began to use his chi-square test of association for contingency tables in
1904. When Pearson began to examine the inheritance of so-called defective, dis-
eased or dysgenic characters (such as mental deficiency, TB and alcoholism), this
work was undertaken in the Eugenics Laboratory using different sets of tools and
methods. By the same token, such eugenic characters as musical ability were also
investigated in the Eugenics Laboratory. This work would have fulfilled Galton’s
aims for the laboratory.

The methodology incorporated in the Drapers’ Biometric Laboratory was two-
fold: the first was mathematical and included the use of Pearsonian statistical meth-
ods (which sometimes required the use of matrix algebra) and analytical solid
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geometry; the second involved the use of such instruments as integrators, analysers
and curve plotters plus the cranial coordinatograph, silhouettes, and c&rées.
underlying statistical procedure used in the Drapers’ Biometric Laboratory, par-
ticularly by Pearson, involved curve-fitting and goodness of fit testing. The chi-
squarey?, P) goodness of fit test was used when the theoretical distribution was (1)
knowna priori, such as already established sets of data from the General Registrar
Office or Hospital records on mortality; (2) not knoapriori and, therefore, the
theoretical distribution would need to be calculated by determining the probabili-
ties of the empirical distribution; and (3) when fitting the Poisson distribution and
(much later in Pearson’s time) the Normal distribuffomhis test would remain
paramount in Pearson’s statistical work throughout the rest of his life. His work on
goodness of fit testing stimulated a number of his students to bring about further
theoretical developments in curve-fittifign 1933, three of his students wrote ar-
ticles which involved finding a better fit for a hypergeometric distribution, non-
normal symmetric distributions and re-examining the idea that the starting point of
a distribution for curve-fitting is fixed at zefb.

Pearsonian correlational methods and regression were perhaps the second most
frequently used set of techniques in the Biometric Laboratory (in addition to
Pearson’s standard deviation and his coefficient of variation). By 1918, he had de-
vised seventeen different correlational methods which had been used in a number
of articles inBiometrika The various methods were created in response to a number
of considerations: the scale of measurement of the variables, the number of vari-
ables to be analysed, and the types of questions asked by the researchers. For scale
of measurement Pearson made distinctions between those variables which were
“discrete” and those that were “continuous”. Variables are discrete when they can-
not be measured and can only be counted, whereas continuous variables, such as
weight, stature and breadth, can be measured, usually by an instrument (such as
scales, rulers and callipers). In 1899 Pearson made sub-classifications of discrete
variables when he designated some variables as “nominal” which required “nam-
ing” the characteristics of a variable (such as brown, blue or green for colour of
eyes), and other variables were classified as “ordinal” when the characteristics are
ordered on a scale (such as Pearson’s scheme of colours for eye-colours where the
darkest colour “black” to the lightest colour “light blue™); the same scheme was
used for coat colour of animals where he used the seventeen categories classified in
Wetherby’s studboole. Pearson also created a category for variables that were di-
chotomous (i.e., when only two outcomes could be ascertained) and this was sub-
divided into “true” dichotomies and “artificial” dichotomies. (See Table 1 for
definitions and examples used by Pearson for these scales of measurement.)

Some of the more commonly used methods of correlation are the following: the
product-moment (or simple) correlation (r), partig{l)'rprand multiple correlation
(R), the phi-coefficientd), tetrachoric correlation Jr biserial correlation (), variate
difference method (r) as well as the chi-square test of associafiéy the contin-
gency coefficient (Cﬁ and the correlation ratjp.® Their work on craniometry and
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TasLe 1. Pearson’s Scales of Measurement. This involves the assignment of numbers to variables according to
the following rules:

Types of Scales
General: Specific

Continuou$(1893)

Discrete: Nominal
(1898)

Ordinal
(1898)

Dichotomous (1898)

Definitions

Biometric Examples
Used by Pearson

Though Pearson used continuous variables -Height/stature

exclusively from 1892 to 1899, he did not

-Breadth and length

refer to this as a scale of measurement until -Age

1899. Reference was made to the normal

distribution which assumes continuous data
and he also referred to ‘continuous curves’.
The objects here are assigned numbers so

that equal differences (or equal ‘intervals’)
between the numbers assigned to the
objects reflect equal differences.

This involves simply counting or naming
the categories. All objects must be placed
into mutually exclusive and exhaustive

categories. Most demographic variables fall

into this category.

In addition to naming the categories, the
classification of variables are ordered on a
scale where one category must follow
another or be above another category.
Nothing is implied about the size of the
category.

This is used for categories with two
outcomes only and is quite often used to
measure the absence or presence of
something. Pearson also differentiated
between ‘true’ and ‘artificial’ dichotomies.
‘True dichotomy’ occurs when the variable
is truly discrete with only two outcomes.
‘Artificial dichotomy’: These variables quite
often fall originally on a continuous scale
and thus the cut-off point is arbitrary.

-Temperature readings on a
Fahrenheit or Celsius scale

-Sex: male/female
-Eye-colour: blue/green/brown

-Pearson’s classification of
colours: here the intensity of
shades was ordered in 8
categories from the darkest
(black) to the lightest (light
blue)

-Whetherby’s studbook of 17
categories of colour of
thoroughbred horses

True dichotomy: vaccinated/not
vaccinated; dominant and
recessive Mendelian alleles; tall/
short; green/yellow

Artificial dichotomy: height is
typically measured on a
continuous scale; when it is
classified as ‘short’ and ‘tall’, the
dichotomy is artificially created

1. Pearson did not make any sub-classifications for continuous variables. In 1953, William Stevenson intro-
duced a sub-classification for a continuous scale of measurement which was divided into ‘interval’ and ‘ratio’
scales. For an interval scale, the zero point is arbitrary and does not reflect the absence of an attribute (such as
Celsius and Fahrenheit readings). For ‘ratio’ an absolute zero point exists on the scale and a measurement of
zero indicates the absence of the property measure (such as height and weight). Most of the continuous variables
that Pearson and the biometricians examined would have been ratio rather than interval.

2. The date refers to the year that Pearson worked out this scale; the paper was published in the following year.

physical anthropology led to the development of new procedures for analysing skulls
and bones; the one statistical method Pearson devised for this purpose was the co-
efficient of racial likeness (C.R.L.) in 1921Thus, Pearson’s work on curve-fitting,
goodness of fit tests and correlation as well as such techniques as the standard
deviation and the coefficient of variation, formed the core statistical methods that
he and the biometricians used in the Biometric Laboratory. In addition to these
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TaBLE. 2. Descriptive or summary statistics used or devised by Pearson.

Measures of central tendendyhese deal with the tendency of observations to centre around a particular score
and the various measures used imply different definition of a ‘central’ score:

(i) Mean: the average score found by summing all scores and dividing by the number of scores summed.

(if) Median: the 50th percentile in a group of scores such that half of the scores are larger than the median and the
other half are smaller than the median. Galton introduced the median with his quartile measures in 1875.

(iii) Mode: the score in a set of scores that occurs most frequently; Person helped to popularize this measure.

Measures of variabilityThese measure the amount of dispersion, the scattering of scores, or the variability of a
set of scores:

(i) Standard deviation: devised by Pearson in 1892, this measures the extent to which the observed values
deviate from the mean value (i.e., how far from, or how close to, the mean are the scores).

(i) Coefficient of variation: introduced by Pearson in 189éeasure the standard deviation of a distribution
divided by its arithmetic mean and then multiplied by 100; used to compare the variability of frequency distri-
butions when making comparisons in the stature of men and women.

statistical methods, Pearson also adopted and developed various types of instruments
in this laboratory. (See Tables 2—4, which list and define the most commonly used
statistical methods devised and deployed by Pearson in the Drapers’ Biometric Labo-
ratory.)

Craniometry and Physical Anthropology

Sometime in 1895, Pearson had sent out some letters of enquiry in his search for
“about 100 skulls of a homogeneous ra€erhe Egyptologist, William Flinders
Petrie (1853-1942), responded to Pearson’s request and let him examine his newly
discovered Egyptian race of 103 skulls of the adult male crania from “the general
population who occupied the district near Naganda in Upper Egypt some 5000
years ago™ Pearson considered this to have been the “finest anthropological col-
lection — skeletons as well as crania — known to [hitfiPearson’s elder brother,
Arthur Beilby Pearson-Gee (1855-96), had not only provided the funds for the
collection, but he also packed and brought back the collection to Erf§land.

In the late nineteenth century, the biometricians’ ideas of inheritance centred
around determining the extent to which stature could be found to be correlated in
offspring and parents (or with collateral relatives). The emphasis would change in
the twentieth century when they began to measure skulls with callipers by using the
cephalic index B/L (Breadth divided by Length). They decided that cephalic index
measurements, when used to test any theory of heredity, possessed two merits. Firstly,
it was said that the “cephalic index remained sensibly constant after two years of
age”; thus the strength of inheritance could be ascertained by measurements on
young children whose parents were still alive. Secondly, they thought this could
have been “a marked racial character [which] might be considered to be strongly
inherited”® Rather than focusing on stature as the primary means to measure in-
heritance, Cicely Fawcett, Alice Lee and Karl Pearson were suggesting that the
measurement of the cephalic index might shed light on problems of inheritance.
The view that the skull “remained sensibly constant” (whereas stature is more
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TasLE 3. Pearson’s family of curves and the chi-square goodness of fit test. In 1895 Pearson produced a family
of theoretical curves to interpret his distributions of data; he also devised various goodness of fit tests
including, in 1900, his chi-square goodness of fit test, perhaps his single most important contribution
to the modern theory of mathematical statistics.

Type l:Limited range in both directions and skewness (Asymmetric Beta Density Curve)

Type II: Limited range and symmetry (Symmetric Beta Density Curve)

Type llI: Limited range in one direction only and skewness (Gamma Curve and Chi-square distribution)
Type IV: Unlimited range in both directions and skewness (Family of Asymmetric Curves and Student’s t-
distribution)

TypeV: Unlimited range in both directions and symmetry (Normal Curve)

(In the first (1901) supplement to his family of curves he defined Types VI and VII, and then Types VIIl and
IX in his second (1914) supplement.)

The chi-square goodness of fit teBite test was constructed to compare observed frequencies in an empirical
distribution with expected frequencies in a theoretical distribution, to determine “whether a reasonable gradua-
tion had been achieved” (i.e., one with an acceptable probability). The test provides a criterion to determine if
there is a statistically significant difference between these two distributions.

variable) not only seems to have engendered the development of craniometry in the
biometric laboratory, but it probably was pivotal in the later development of
Pearsonian physical anthropoldgy.

There was a range of instruments developed and utilized in the Biometric Labo-
ratory to obtain craniometric measurements. They included

an osteometer of Broca type, an osteometer of Hepburn’s model lent by Profes-
sor Thane, callipers of various types, a modified Klaatsch cranial contour tracer
used for projecting various points of the bone onto a horizontal plane, a
torsiometer of [their] own design, a whole plate of photographic camera with
Goerz astigmatic lens used for obtaining an image of the head of the bone on a
ground-glass drawing plate in the focal plane, a powerful electric lantern for illu-
minating the bone, and a solid stand with a universal joint for supporting the bone
in any position, such as in general use in any physical or chemical labétfatory.

One of Weldon’s colleagues, Herbert Thompson, had made a series of measure-
ments on 301 male and female skffllgn an attempt to find a measure of the
“constancy of race” (as had been suggested by Weldon in 1890 when he used Galton’s
method of correlation for his work on the common shrimp), Pearson had taken
Thompson’s measurements and compared them to Professor J. Ranke’s measure-
ments in th&einhatsepf the Bavarian churchyards of 900 modern Bavarian peasant
skulls and also with Paul Broca’s skull measurements of Par&iBesarson found

the correlation between length and breadth of skull, the coefficient of variation for
length and breadth of skull, and a measure of the cephalic index for each group.
Instead of using standard deviations to determine the amount of variation in the
different groups, he found when he useddaisfficient of variatiorthat

the breadth of skull [was] in all cases a sensibly more variable quantity than
length and ... possibly that the more civilised races are more variable. Both of
these results have, | believe, very important bearing on the mathematico-
statistical theory of evolutiofi”’
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The arithmetic involved was of such a very lengthy and laborious character that
Pearson “would have hardly as got as far as it has already done, had it not been for
the hearty assistance of [his] very zealous helpers, Miss Alice Lee and Mr. G. U.
Yule”.88 This research was, however, set aside for ten years and they did not begin
to work on it again until 1907 (a year after Weldon’s death). Work continued on this
subject until the outbreak of the First World War. A year after the war had ended,
and 22 years after Pearson and the biometricians first began this project, the results
were published in a two-part, 505-page article with the assistance of Julfa Bell.

Pearson and his biometricians continued to use these craniometric tools in the
Biometric Laboratory up until his retirement in 1933. In his last paper on craniom-
etry, which was given at a lecture before the Oxford University Anthropological
Society on 25 May 1933 (just before he retired), he expressed concern for the “un-
satisfactory nature of the ‘standard’ planes of the skRule wanted to illustrate
what could be achieved by the use of a cranial coordinatograph and the application
of analytical solid geometry to craniomethBy using a cranial coordinatograph,
he showed it was possible to obtain a measure of the co-ordinates of any point on
the skull referred to by three rectangular planes of reference. An equation was then
obtained by using analytical solid geometry for any line on the skull. He considered
this to be a most promising field for the craniometricians who would apply Carte-
sian geometry to the skuf.

Silhouettes

The biometricians also used silhouettes for their craniometric work. The first paper
published inBiometrikaon type silhouettes came from the work of Pearson, Ida
McLean and Geoffrey Morant in 19284 year later, Miriam L. Tildesley, who did
some of the most extensive work on silhouettes in the Biometric Laboratory, began
to collect some measurements from the AlbaniaAs.the Albanians were divided

into two groups, Gegé in the North and Toské in the South, Tildesley wanted to
know, “as a physical anthropologist”, if the “difference of name cover[ed] also a
difference of type®® Her silhouettes were constructed mainly from 67 photographs
from each group.

The first step was to trace from the photographs with extreme care the outline of
the head, introducing the “marked positions of the sub-orbital point and tragion.
These drawings were then enlarged by two stages to exactly four times their linear
dimension by aid of a Coradi precision pantograghThe process involved en-
larging the profile of photographs by the aid of a Coradi pantograph, which was
done in two stages to reduce error of judgement. Then, by the aid of a somewhat
elaborate co-ordinate system, a large number of measurements were taken on the
profile outline. This process was repeated on every individual photograph, and the
results were then pooled to obtain a composite; the average of each of the co-ordinates
was found and then plotted to give the average type or contour. Figures 3 and 4
represent Tildesley’s contour types, derived from the co-ordinate system, of the
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Lingram i, Typy Conterr f Naclhare Albwurar Qroup.

Type Silhovette of the Norlhern Albanian Qreup.

Fig. 3. Tildesley’s contour type of the Northern Albanian group.

Northern Albanian and Southern Albanian groups respectively.
She thought that the advantage of using silhouettes from photographs arose from
the

rapidity with which a hundredtandardisegphotographs could be obtained in

the field as compared with 30 or 40 measurements on 100 men [; this was] a
great advantage, and it [left] the laborious task of measurement to be under-
taken in the laboratory with proper instruments under standardised con#itions.

The biometricians who examined Tildesley’s work concluded that there were at

least two differentiated groups in Albania, those from the extreme North and the

extreme South. It was thought that the comparative value of silhouettes of racial
types would be settled only when many others were constructed. Both groups had
from the

European standpoint small [heads], and in the case of the Southern group ex-
tremely small heads. [Though] it is possible for two differentiated groups to
have faces closely alike ... we must accept the fact that a strong facial resem-
blance by no means connotes racial identity. Thus physiognomic characters do
not necessarily provide the best method of discriminating Paces.



THE NON-CORRELATION OF BIOMETRICS AND EUGENICS - 99

Diugam 11, Trpa Contovr of Soulkarn Alomninn Uraup.

Type Silhoustts of the Soutliern Albanian Group.

Fig. 4. Tildesley’s contour type of the Southern Albanian group.

The Organs of the Biometric Laboratory

Following some of the opposition Pearson met from William Bateson when he read
his paper on homotyposis to the Royal Society in November 1900, Weldon sug-
gested that they should set up their own jouttRaéarson was grateful for Weldon’s
suggestion and proposed to him that “the science in the future should be called
biometry and its official organ would H&ometrikd.® This journal became the
most international of all of Pearson’s journals; it was the only one that did not
undergo a change of title and still retains its name today. Prior to 1900, Pearson had
published his most original and seminal statistical wofRhitosophical transac-
tions Biometrikawas to be in the Pearson family for more than 80 years: Pearson
was co-editor with Weldon from 1901 to 1906 (and Galton acted in consultation
until 1911), Pearson was principal editor from 1906 to 1933 and co-editor with his
son Egon until 1936. Following his father’s death in 1936, Egon was principal edi-
tor until 1982.

In 1903, Pearson established Brapers’ Company research memoirs: Biometric
seriesand in 1904 th®rapers’ Company research memoirs: Technical sebeth
of which, fundedy the Worshipful Company of Drapers, were to publish the more
technical and purely mathematical work going on in the Department of Mechanics



100 - M. EILEEN MAGNELLO

and Applied Mathematics. Both of these journals have been almost completely over-
looked by historians of science, presumably because they did not fit the preconcep-
tion that Pearson’s work was completely influenced by his interests in eugenics.
Moreover, these journals were still very much a part of his Cambridge Wrangler
training, and such research and practices could have gone on in Alexander Kennedy’s
engineering laboratory at UCEL TheBiometric seriepublished articles that were

of a more theoretical nature than articleBiometrika and theTechnical series

was set up for articles dealing with such problems as elasticity (which was Pearson’s
speciality in mathematics in the late 1870s and early 1880s). Such articles included,
for example, studies of stresses in masonry dams and flexure in prisms. All of the
journals mentioned thus far show that Pearson was clearly a pluralist whose work
cannot be reduced to one entity.

The early issues ddiometrikadealt with the quantification of natural history,
demonstrating empirical evidence of natural selection in a variety of plants and
animals plus extending Pearson’s work on homotyposis. From 1901 to 1906 Weldon
edited the papers on natural selection and he also provided assistance to his stu-
dents at Oxford who were writing articles on natural selection. By 1907, articles on
craniometry and physical anthropology began to appear regularly. Interspersed
among the articles were papers on further theoretical development of mathematical
statistics. Unlike the articles from those working in the Eugenics Laboratory, nearly
all biometric articles demanded a fairly high and specialized level of mathematical
statistics. As principal author, Pearson wrote 219 articleBiéonetrikaand 10 for
the Drapers’ biometric seriesThe 229 articles he wrote for these two journals
alone represented 35% of his total number of (648) publications. From this total
number, Pearson produced 406 (or 63%) statistical papers, notes and books: by
contrast, not even 1% of his published papers refer to eugenics.

By 1906 the Biometric Laboratory was becoming very well established, and by
then Pearson had developed the foundations for the modern theory of mathematical
statistics. Whilst Pearson was managing the Biometric Laboratory, he was also pub-
lishing his own statistical papers continually and editing all of his journals. The
biometricians were involved in the computation and calculation of various tables of
mathematical statistics. Additionally, they had undertaken a number of investigations
in the plant and animal kingdom and had pursued crainiometric and osteometric
work. Though many of the biometricians co-authored papers with Pearson, a number
of them wrote up their own papers for publication.

Pearson also continued to run the Department of Applied Mathematics and was
responsible for managing the higher teaching in mathematical physics (which was
largely made possible owing to the provisions of his first-class assistant lecturer,
Ebenezer Cunningham). Pearson was also helping out students with research work
on graphics for the Engineering Degree of the University as well as giving lectures
in astronomy and running the students’ observatories. He had by then been doing
the work of at least three different people aided largely by various teaching assist-
ants, an assistant professor, human computers, calculators and computators in
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addition to numerous voluntary workers and visiting scholars. In this respect it does
not seem surprising that Pearson expressed great hesitation in taking on the direc-
torship ofanotherlaboratory when Galton approached him in November 1906.
Pearson’s reluctance makes it less obvious and more problematic to explain that
there should have been a connection between the Biometric and Eugenics
laboratories.

(Part 2 of this article will appear in our next issye.
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THE SCIENTIFIC REVOLUTION: HAS THERE BEEN A
BRITISH VIEW? — A PERSONAL ASSESSMENT

H. Floris Cohen
Universiteit Twente

The topic your Society’s anniversary organizers have kindly invited me to help
enliven your celebrations witks obviously riddled with opportunities to indulge in
such widely current judgements, or prejudices, as are around the world over on
national character. For example, just possibly in the inner recesses of your other-
wise fully objective and scholarly minds you may have fleetingly entertained the
thought that, prior to daring to stand up and address you, | may have availed myself
of a drop of Dutch courage. Or just possibly | have, in the inner recesses of my own,
otherwise fully objective and scholarly mind, decided in advance what specifically
British view has coloured British historians’ approaches to what for good reasons |
persist in calling the Scientific Revolution, namely, the broadly empiricist, slightly
muddling, not too clear-cut, stressing-the-complexity-of-it-all, somewhat neither-
here-nor-there approach so often held to characterize the British mode of doing
things.

It is certainly true that, just as you do, and really quite as sober as you are, | like
to indulge somewhat in such prejudices because, just as you, | do not hold them to
be nothing but prejudices. Sometimes judgements about national character hit a
mark quite accurately (though it is not always easy to tell what mark exactly) and in
any case, the challenge is not to deny one’s harbouring whole ranges of such preju-
dices, but rather to be aware of their limitations, to stand open for possibly numer-
ous individual exceptions, in short, not to turn into mindless stereotypes what may
well be useful first aids in exploring not-too-well-known territory. So, let me use
that broad notion of the British approach just called up as my preliminary guide-
line, going on at once to confront it with some empirical material | work from today
so as to see whether and, if so, to what extent it actually holds.

My empirical material, then, is all in my bodke Scientific Revolution: A
historiographical inquiry It came out with the University of Chicago Press in 1994,
it costs £21 in a Leeds academic bookshop, and it contains a critical inventory of,
and an extended range of comparisons between, some sixty historians’ conceptions
of that seventeenth-century historical process in course of which, in most people’s
including my own unrepentant view, recognizably modern science came into the
world.2 Those sixty historians fairly amply discussed in my book have with few
exceptions lived and worked in our own century in widely-spread places like Istanbul

0073-2753/99/3701-0107/$2.50 © 1999 Science History Publications Ltd
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or Jerusalem or Moscow or Rome or Utrecht, but have been most heavily concen-
trated in prewar France and Germany, in the postwar United States, and in Great
Britain. Taking as a criterion of nationality not necessarily place of birth but rather
geographic centre of activity, my topic, then, comes down to the following ques-
tion: Can anything be identified that is both shared by and specific for the approaches
to, and/or overall conceptions of, the rise of recognizably modern science entrusted
to paper by (in alphabetic order) J. Desmond Bernal, Herbert Butterfield, G. N.
Clark, Alistair C. Crombie, Benjamin Farrington, A. C. Graham, A. Rupert and
Marie Boas Hall, Geoffrey E. R. Lloyd, Joseph Needham, Simon Schaffer, Charles
B. Schmitt, William Whewell, and Frances A. Yates? If at the start you found my
topic boring, maybe you have by now begun to think it might still become mildly
interesting.

For of course the sheer list of names is very likely to call up an enormous variety
of approaches, of viewpoints, of historical sensibilities, of modes of arguing; in
short, of being an historian, one way or the other, of the Scientific Revolution. One
may even go so far as to question to what extent many of these people have been
historians of the Scientific Revolution. Is Schaffer, who jointly with Shapin has
instigated a broad movement of denial that one can profitably speak of such an
event in the first place? Did Crombie, who argued that what we tend to find most
characteristic about the Scientific Revolution was all prefigured, at least in princi-
ple, in earlier times? Did Farrington, has Lloyd, who in their pertinent works ad-
dressed the Scientific Revolution from the viewpoint of the question of its
non-occurrence in the ancient world? Or did Needham, who did the same for China?
Or did Graham, the late sinologist, who — on this particular subject — confined
himself to criticizing Needham for holding that question to be at all answerable? Or
did Yates, whose views on the Scientific Revolution are scattered over mostly iso-
lated pages of two books on mostly other subjects? Or did Whewell, whose concep-
tion of the history of science as a concatenation of individual scientific revolutions
ipso factoblocked any idea of one, unique Scientific Revolution that he was none-
theless leaning towards for other reasons? So why not seek to ease a little a job that
is tough in any case, by limiting ourselves for the time being to those four on my list
— Bernal, Butterfield, the Halls — who indeed wrote separate treatises actually
called “The Scientific Revolution” or some title very close to that? Would such a
move not already make for quite sufficient variety from which to start a search for
shared features?

Let us see how far we get that way in identifying commonalities. How about my
starting point of suspected overdoses of loose empiricism in the sense of much
ongoing story-telling, much stress on complexity, many impressionist flashes of
insight, all at the cost of clear-cutness, so to say? On the face of it, no characteriza-
tion could be farther from the reality of BernaBgience in historythe second
volume of which is devoted in good part to the Scientific Revolution. For this vol-
ume seems to do nothing but straightforwardly to set forth, and to seek to make
factually plausible, one overriding thesis — that “flourishing periods [of science]
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... coincide with economic activity and technical advaricBY. contrast, both
Butterfield’s Origins of modern sciencand the Halls’ successive books on the
Scientific Revolution, when long ago | made my first acquaintance with these clas-
sics, struck me as rather neatly conforming to my own prejudices on the distinctive
British way. In Butterfield’s book, for all the many pithy, often enduring formula-
tions strewn over its pages, Pierre Duhem’s and Alexandre Koyré’s quite clear-cut
yet mutually really incompatible theses about the origins of modern science are
jointly diluted into a surely engaging story in which the mutual connection of suc-
cessive chapters — originally lectures, to be sure — is not always striking, to put it
mildly. In the Halls’ books one overriding story-line — that of the sometimes marred
yet in the end inexorable forward march of modern science as the embopiamnent
excellenceof rational thought — is the one idea (besides a no less thoroughly di-
luted version of Koyré’s thesis) to lend some measure of unity to the constantly
lamented, ungeneralizable complexity of the whole event.

Now these are very ungenerous ways to characterize those seminal books by
Butterfield and the Halls, which did so much to bring a larger public to the histori-
cal problem of the rise of modern science and (here Butterfield in particular was
very compelling) to its world-historical significance. Nor, on further reflection, have
| found these early judgements of mine quite deserved. Gradually overcoming at
least in part my sense of impatience at what by then | surely felt to be a rather
typically British mode of addressing historical issues, | began to discover scattered
over their books several big ideas, tacitly employed elements of composition even,
which are true gems. For example, | found that both Butterfield and the Halls, with-
out making much of the distinction let alone organizing their respective accounts
around it, actually did distinguish between what may suitably be called an inner
and an outer Scientific Revolution. Making explicit what is implicitly there, one
finds roughly the mathematico-physical succession from Galileo/Kepler/Descartes
to Newton subsumed under that inner revolution, with a much looser, far less coher-
ent, more observational and crafts-inspired ‘outer revolution’ being around for cen-
turies already, before, by the early seventeenth century, catching up with the inner
revolution then getting under way. Now these, so | thought and think, are extremely
fruitful suggestions for how to make our idea of the Scientific Revolution encom-
pass a good deal more than Koyré so beautifully yet narrowly confined it to, with-
out being compelled to throw up our hands in desperation over the sheer
unmanageable complexity of it all.

For there, to interrupt the flow of my argument for a moment, rests the true
challenge as | see it. Facing as we do an — in view of so many valuable perspec-
tives upon seventeenth-century science in the broadest sense continuing to be put
forward — ever-growing apparent complexity of what we were once wont to call
the Scientific Revolution, the temptation to resign is growing in proportion. True,
no unitary account, such as up to the 'sixties used to be put productively forward
with amazing boldness by, for example, Koyré, Dijksterhuis, or Burtt, is capable
any more of encompassing what must be encompassed for an account to be even
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moderately acceptable by our present-day, exacting, textual and contextualist stand-
ards. From that, however, it follows in no way to let go altogether, that is, to dissolve
the Scientific Revolution into what has recently, though not admittedly in Britain,
been proclaimed to be nothing but “a diverse array of cultural practigés’true
challenge as | see itis to gather as many big, empirically fruitful concepts and ideas
about the Scientific Revolution as we can think up ourselves and find elsewhere,
and then go ahead and produce accounts organized around those ideas and concepts
to test how far they get us.

One such big idea is that distinction — | now extend it and make it slightly more
concrete — between an inner Scientific Revolution of essentially Greek provenance
and mathematical content, and an outer revolution much less coherently composed
of elements of typically European, both magic- and craft-tinged activism and
Leonardo-like striving for observational accuracy. Again, the core of that big idea
can be found in Butterfield’s and the Halls’ books, but underanalysed as such, left
mostly implicit, not turned into an organizing principle. Now this, I think, is truly
distinctive about the British approach — this hesitation to cut up a pertinent portion
of the past into relatively big analytical chunks and make these inform one’s entire
account, thus turning a story into an argument. Bernal’'s book is not really a
countercase here; | think, instead, that the very same sense of overwhelmedness by
the sheer complexity of the past led him — helped not a little by his sociopolitical
views, to be sure — to impose a rigid, dogmatically held range of mostly Stalinist
notions upon his factual material without (other than in some far looser and mostly
unconnected flashes of brilliant insight) making the ideas and the material interact
in any productive way.

In one or another fashion then, one finds this aptness to feel overwhelmed by the
complexity of the past in very many otherwise most divergent views on the Scien-
tific Revolution emanating from these isles. “Where is the thesis?”, the late Richard
S. Westfall (as | have reliably been told) used to ask. | have so very high a regard for
Westfall as an historian because it was in every case crystal clear what his never
simple-minded thesis was, which he went on to organize his empirical material
around, to enliven it by, to clarify it with, in precisely that productive intertwine-
ment between thesis and historical facts invoked to underpin and illustrate it by,
which | myself tend to admire most in history writing. “Where is the thesis?”, |
often found myself wondering when historiographically assessing so many in so
many senses truly significant, even exciting contributions from literally all those
British authors upon my alphabetic list. Where, for instance, is Needham'’s thesis?
Needham was most certainly not a British empiricist in that broad sense | used as
my working hypothesis right at the start and have now replaced with an, | hope,
more nuanced and also more tenable conception of the British tinge. He was cer-
tainly no vague impressionist; he surely knew how to set up a running argument
rather than rambling on without a sense of direction, and still, where was his thesis?
It took me about half a year to go through the maze of his truly fascinating and
enjoyable work and count in the end six such theses, of which he never bothered to
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put down how they might be thought to hang together, let alone how they were
related to two other theses one can see him to have avoided at almost any cost while
really, albeit almost in secret, endorsing them in the fine print of his work. Or take
the case of almost every other Britain-born study addressing major questions of the
how and why of the Scientific Revolution. However valuable the gems of insight
frequently to be culled from them — and this is not an empty compliment but the
experience of years of historiographical study — | had to fetch them up from deep
down, rather than finding them readily expressed as such at the surface, like with
Burtt or Duhem or Dijksterhuis or Koyré or Kuhn or Ornstein or Sambursky or
Westfall (to stick to alphabetic listing). Now why is that so? Quite possibly, through
my own failing — | may well be too dense or too lazy to grasp all but the obvious. For
the time being, at least, you may allow me to seek for an answer in another direction,
fittingly to be given shape as a historical, or rather, a historiographical thesis.

My thesis comes down to this. British historians of the Scientific Revolution
tend to feel so overwhelmed by the complexity and manifoldness of their empirical
material as to shun away from setting up a clear-cut thesis about it fit to engage in
productive interaction with it. “Tend to”, | said, for | am not going to maintain that
there are no exceptions to this rule either way — of more than one non-British
historian the same can surely be said, and | can equally think of British historians of
science whose work is mostly or even wholly exempt from such a sense of undue
overwhelmedness. This particular sense of overwhelmedness, then, seems to me to
be the crux of the matter. In one sense, to be sure, every historian worth his salt
shares it — the past is so complex and manifold as to make us rightly view with
intense distrust anyone addressing the past who appears never in his or her schol-
arly life to have felt that way. That, at bottom, is where our misgivings come from
when we see members of more generalizing disciplines come along to squeeze the
past into preset, often monolithic patterns, as we tend to asspmari they set
out to do. | share those misgivings; | am acquainted with that sense of sheer
overwhelmedness, but | also think there are ways to overcome it; ways, that is, to be
clear-cut without becoming monolithic. And one corollary of my thesis is that Brit-
ish historians of the Scientific Revolution have not been too adept overall at recog-
nizing such ways when they see them. Not only do they have that remarkable aptness
to qualify their own best theses to death almost as soon as they have thought of one;
not only do they (as | illustrated with that idea of an inner and an outer Scientific
Revolution) tuck such a marvellous notion away so deeply as hardly to recognise it
themselves; they have a somewhat odd relationship with theses of others as well.
Take, by way of one example, the 1974 collection of essaysRestnand present
ostensibly dealing with the Merton thesis. One feature | still very vividly recall
from working my way through that collection was the inability of most participants
to address the Merton thesis, if by that notion we understand a thesis recognisably
there in Merton’s own book o8cience, technology and society in seventeenth-
century Englandl am not saying that Merton made it particularly easy for the
reader to distil out of his text what thesis, precisely, he was defending; but | am
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saying that quite frequently, and particularly in these isles, it was turned into a
caricature, out of (and this is my point here) a general sense of unease with histori-
cal theses as such. If at all recognised, in one’s own work or that of others, such
theses tend to be underplayed, and/or viewed in isolation from one another, and/or
blown up out of all proportion to their possible explanatory range, subsequently to
be cut to pieces for that very reason rather than cut down to proper size in productive
interaction with what other, similarly limited historical theses may have taught us.

It is my impression that this not uniquely yet altogether rather peculiarly British
unease with historical theses has contributed its bit to the present quandary in which,
historiographically speaking, the so-called so-called Scientific Revolution finds it-
self. Plenty of marvelously perceptive and productive ideas are around by now, call-
ing, | would say, for a measure of careful integration — instead, the impossibility of
rendering any reasonably coherent account of how modern science came into the
world is by now being turned into almost an article of belief. To be sure, a good
portion of what, in this connection, an American correspondent of mine recently
called “forlorn postmodern angst” has quite something to do with that belief as well,
yet | also think that that angst has found inordinately much food in these isles to feed
on.

What is the right level upon which to generalize about the past?, is the root ques-
tion here. | am not saying that | know the full answer; | am not even saying that
there is only one answer, as there are no doubt several such levels, some of which
have been explored by certain historical sociologists, others by historically minded
philosophers, and again others by historians of science pure and simple. Such ex-
plorations, it is my impression, have too rarely come from the United Kingdom
which, in this sense of an unduly enduring overwhelmedness with the manifoldness
of the past, has failed to put the final touches to those numerous, Britain-cut gems
of insight into the broad process of the Scientific Revolution. No distinctive British
view of the Scientific Revolution, to be sure, as contributions have been as diverse
quacontent as may be expected from such a pluralism-loving nation; but, indeed, a
distinctively British approach to it. | suppose that, if | am called to defend this
thesis of mine against your objections on the floor or later in the corridors, a drop of
Dutch courage might well come in handy.
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Discoveries Ranked

Medicine’s Ten Greatest Discoveriddeyer Friedman and Gerald W. Friedland
(Yale University Press, New Haven, 1998). Pp. 320. £19.95.

For some thirty years it has been unfashionable to write narrative history about
“great discoveries” in medicine, to call them “great” or to link them to individual
“great men” and label these men as the “discoverers”. Those who still do this are
nearly always elderly medical men glorying in their own professional past. Profes-
sional historians no longer write in this way. The authors of this book are both
elderly physicians who, they tell us, “have spent decades ourselves in making medical
discoveries”. This gives us the context.

What is a medical ‘discovery’? We are left to work this out. From the chapter
headings and the text, it seems that a ‘discovery’ is an addition to medical knowl-
edge that is still believed to be true. Each discovery is named with that of the person
who, the authors thought, began the process. To their credit they go on to discuss
later developments and the people involved but the arrangement is misleading. For
example, Pasteur and Koch do not appear in any chapter heading yet both are hid-
den under “Antony Leeuwenhoek and bacteria”. Alexis Carrel occupies nearly as
much space as the titular Harrison in “Ross Harrison and tissue culture”. It is all
rather confusing.

The authors support the casual, rather than the causal, view of history. They
make no attempt to put the ‘discoveries’ into context or even to discuss such mys-
teries as why, after Davy suggested that nitrous oxide might be used to ease the
pain of surgical operations, it was half a century before this was tried. They empha-
size at some length the small occurrences and coincidences that led to the discover-
ies — Leeuwenhoek leaving his rainwater in an open container, Crawford Long
attending an “ether party”, Roentgen glancing at “a tiny scrap of material lying,
solely by chance, near his Crookes tube”. They are keen on a hierarchy of impor-
tance among the discoveries and conclude, as most people probably would, that
Harvey and the circulation of the blood is top of the class. They are also keen to
emphasize their belief that the ‘discoverers’ were not geniuses but inquisitive peo-
ple with “patience, focus, and organization” and with “total understandable mental
capacity”.

Undoubtedly most of the discoveries described here have been of great impor-
tance to Western medicine but why is insulin omitted? It has proved to be one of
the great ‘advances’ of medicine. Conversely, the importance of cholesterol is still
disputed, yet the authors insist that it is one of the ten most important discoveries in
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modern medicine. The “seemingly gentle hen”, they say, is and has been the “most
murderous animal for millennia” who spreads “the deadliness of cholesterol” through
her eggs. Such language suggests a strong personal agenda.

Will these discoveries continue to be regarded as the “greatest” discoveries of
Western medicine? One can only guess. But let us remember that sliding internal
organs and “focal sepsis” were once believed to be “great discoveries” and that
Egas Moniz won the Nobel Prize for his pioneering work on prefrontal leucotomy
(lobotomy).

In spite of these drawbacks, the book is readable. Drawn mostly from secondary
sources and laced with important primary sources, it conveys the excitement of
modern medicine and makes much of it comprehensible. It is the sort of book that
could well inspire a young person to choose medicine as a career. Since such books
are now seldom published, this alone would justify its publication.

Wellcome Institute for the History of Medicine NN DALLY

Women and Science

“Women, Gender and Science: New Directior®3siris, vol. xii (1997). Ed. by
Sally Gregory Kohlstedt and Helen E. Longino. Pp. 222. $39 (hardcover), $25
(paperback).

For some decades now, scientific knowledge and practices have been a major focus
of feminist scholarship. This volume, which had as its origin a workshop at the
University of Minnesota, seeks to address “where we are in the mid-1990s”: eleven
articles by historians and philosophers of science and technology give an overview
of the contribution of feminist scholars to the historical and philosophical under-
standing of the sciences and of the new questions that have emerged. Stressing the
fruitfulness of interdisciplinary dialogue, the book brings together scholars who
work on gender and science, those who work on women'’s participation in the sci-
ences, and those who work on both, covering the period from the seventeenth to the
late twentieth century.

In the first chapter, Evelyn Fox Keller explores how research on “women in
science” can relate to “gender and science” in an analysis of the life of the develop-
mental biologist Christiane Nisslein-Volhard — the first and only woman director
of a Max Planck Institute for biological research and a recipient of a Nobel Prize in
1995. In another biographical article, Elvira Scheich analyses the experiences in
and approaches to scientific practice of two women pioneers in their academic
fields, the geneticist Elisabeth Schiedman (1881-1972), who lived most of her life
in Berlin, and the physicist Lise Meitner (1878-1968), who, being Jewish, was
forced to leave Germany in 1938.

A number of articles focus on the nineteenth century. Ann Shteir presents her



BOOK REVIEWS - 115

work on women, gender and the history of botany. She shows that during the later
eighteenth century, plant study came to be associated with women, but that the
process of transforming popular plant study into “botanical science” during the
decades between 1830 and 1860 included “defeminizing” it. Also focusing on the
history of the gendering of scientific practice, Robert Nye argues that aspects of
medicine and science were governed by masculine honour codes, which had been
transmitted from early modern times to modern bourgeois culture. These honour
codes, which served as part of the “fabric of male sociability among doctors, scien-
tists and other professionals throughout modern Europe”, played a role in estab-
lishing and maintaining gendered boundaries even after women were formally
admitted to medical and scientific training. In another article Nina Lerman exam-
ines the persisting gendered assumptions about training for boys and girls in insti-
tutions providing technical education to children in the city of Philadelphia from
the 1820s to the 1880s.

Two essays deal with the construction and categorization of gender difference in
science and medicine. Looking at the gender politics of medical indexing in America
from 1880 to 1932, Diane Long argues that the changing vocabulary of women’s
bodies and health in tHadex catalogue of the library of the Surgeon General's
Office constituted an “unnoticed discourse that reinforced the sexism of profes-
sional American medicine”. Estelle Cohen, exploring discussions of sexual equal-
ity and difference in the medical literature in the period from 1660 to 1760,
emphasises that there was a “multiplicity of discourses about women’s minds and
bodies”. Medical opinions could indeed be used to reinforce gender inequality, but,
as the author points out, a number of commentators rejected the view that female
biology provided the basis for women’s subordination. Medical knowledge hence
could be used as likely— by women and men — to “collapse traditional social and
cultural hierarchies that privileged men”.

In another article, Alison Wylie looks at the feminist initiatives that have emerged
in archaeology since the late 1980s and considers their implications for feminist
science studies. Margaret Rossiter in “Which science? Which women?” makes a
case for breaking down research into women in science more into subspecialities,
arguing that this will lead to a fuller integration of women into mainstream history
of science and a richer and more comprehensive history of science. Turning to
contemporary science, Londa Schiebinger declares that the tools of gender analy-
sis, along with others, should be incorporated into an activist agenda to “aid in
crafting sustainable sciences” and Sandra Harding restates and reworks her work
on women'’s standpoints on nature.

Although the common theme of women, gender, and science proves to be too
broad to give this volume much coherence, the interdisciplinary approach makes it
rich in perspectives and subject matter. And the lack of cohesion is certainly a
welcome reminder of how wide-ranging feminist scholarship in this area has be-
come.

London Guildhall University KATHARINA RowoLD
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Henry More and the Scientific Revolutighi Rupert Hall (Cambridge University
Press, Cambridge, 1996). Pp. xii + 304. £40.

Henry More was a metaphysical theologian and experimenter whose ideas on space
and time influenced Newton. This volume, the first book-length biography of More,
focuses primarily on his science and philosophy of nature. It also touches upon
More’s interests in spiritualism and witchcraft. The first of the book’s two sections
details More’s life and his ideas as a Cambridge Platonist. Its second section exam-
ines his ambiguous place in the Scientific Revolution, with individual chapters on
his intellectual relations with Descartes, the Royal Society, and Newton.

The Measurement of Starlight: Two Centuries of Astronomical PhotandetiBy
Hearnshaw (Cambridge University Press, Cambridge, 1996). Pp. xii + 511. £65.

Hearnshaw provides an overview of astronomical photometry from Herschel's work
in the 1780s to the invention of photometry with the charge-coupled device (CCD)
in 1970. Written primarily for practising astronomers, the book is organized around
the first three of four technological developments that, the author argues, each ‘revo-
lutionized’ the field. These technologies are: visual photometry, photographic pho-
tometry, and photomultiplier photometry. As such, it will be of interest to historians
of technology, including those investigating photography, electronics and computers.

Lise Meitner: A Life in PhysicRuth Lewin Sime (University of California Press,
Berkeley, 1996). Pp. xiv + 526. $30.

The physicist Lise Meitner (1878—-1968) was a co-discoverer of nuclear fission. In

a career that spanned from the early years of radioactivity to dawn of the ‘Nuclear
Age’, Meitner struggled against the profound bias of her discipline against women
and of Germany against Jews. Sime’s biography argues that Meitner was less suc-
cessful in these personal struggles than she was in her professional discoveries: she
fled Nazi Germany in 1938 and, relatedly, was effectively erased from her Nobel
Prize-winning collaborator Otto Hahn’s recounting of his ‘creation-of-fission’ nar-
rative. Drawing upon scientific publications, archival sources and oral histories,
Sime seeks to restore Meitner to her proper place in fission’s history as she re-
counts her extraordinary life.

The Babinski Sign: A Centenaty Van Gijn (University of Utrecht, Utrecht, 1996).
Pp. vi + 176.

In 1896, Joseph Babinski, a French-trained physician of Polish descent, announced
his discovery of the toe reflex that now bears his name. This book studies the history
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of this reflex. An opening chapter briefly reviews ideas of reflex action from Decartes
and is followed by a biographical chapter on Babinski. The chapter on the discov-
ery itself includes a translation of Babinski’s text. It is followed by treatments of
rival signs, pathophysiology and the ‘practicalities’ of application, including rec-
ommended teaching of administering and interpreting the Babinski sign.

Triumph of Discovery: A Chronicle of Great Adventures in Scigxibes Eldredge,
Robert C. Galloet al. (Helicon, Oxford, 1995). Pp. 254. £20.

This edition commemorates the 150th anniversary of the popular madgaaiere;

tific American Appropriately, it is itself a popular encyclopaedia of broad scien-
tific subjects (48 of them), written for the volume by leading scientists in each
field. Robert Gallo, for example, has written the entry on viruses; Carl Sagan, on
solar system exploration. In addition to the expected topics are treatments of addic-
tion, industrial policy, technology and memory. Essays are illustrated and brief —
generally 3 to 4 pages. Interspersed throughout the text are chronologies of major
developments that defined each decade from the 1840s to the present.

About Time: Einstein’s Unfinished Revolutidtaul Davies (Penguin Books, Lon-
don, 1996). Pp. 316. £8.99 (paperback).

While firmly grounding his study of time in the revolution started by Einstein,
Davies does not present a straight-forward history. Instead, he has summarized
Einstein’s theories and examined their consequences for a select set of temporally-
related topics: black holes, time travel, time’s arrow, and the ‘now’, for example.
An imaginary interlocutor plays the role of curious non-specialist reader, posing
intermittent questions to the author. Davies also discusses the uncharted potential
and possible limitations of Einstein’s theory of time.

Possessing Nature: Museums, Collecting, and Early Scientific Culture in Early
Modern ltaly Paula Findlen (University of California Press, Berkeley, 1996).
Pp. xviii + 449. $18.95, £14.95 (paperback).

Findlen's is a tale of two histories: the appearance of museums, and the develop-
ment of natural history as a discipline, in Early Modern Europe. She locates this
tale in the processes of collecting and interrogating nature that went on in Italian
museums during the sixteenth and seventeenth centuries. Her analysis spatially
locates the museum in a linguistic, philosophical and social matrix; it then exam-
ines the museum as laboratory; finally, it looks to the museum as a place where
social and scholarly identities were formed. In this way, she argues, the museum
informed developments in natural philosophy and the formation of a “scientific
culture”.
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Networksof Innovation: Vaccine Development at Merck, Sharp & Dohme, and
Mulford, 1895-1995Louis Galambos and Jane Eliot Sewell (Cambridge Uni-
versity Press, Cambridge, 1996). Pp. xii + 274. £35/$39.95.

Galambos and Sewell trace the development of private-sector pharmaceutical or-
ganizations in the context of medical, scientific and governmental networks. Their
inquiry takes them not only through the merging histories of Merck, Mulford and
Sharp & Dohme, but also through the four broad cycles of the pharmaceutical pro-
duction of biologicals — from bacteriology to DNA-based technology. Using ar-
chives and oral histories, they examine the relationship between technological
innovation and business strategy. Ultimately, the authors are interested in uncover-
ing the ways in which historical study may provide insight into patterns of innova-
tion in contemporary, science-based industry.

Les “Principia” de Newton Michel Blay (Presses Universitaires de France, Paris,
1995). Pp. 124. FF 45.

This small volume provides a reading of Newtd®rmcipia. An introductory chapter
reviews ideas about motion that were held when Newton published his treatise.
Two subsequent chapters are devoted to the treatise itself, and to Newton’s work on
projectiles and the mathematics of physics. A final chapter examines the revision
and extension of Newton’s theories through the application of Leibnitz’s calculus.

Stonehenge: Neolithic Man and the Cosndae$in North (Harper-Collins Publish-
ers, London, 1996). Pp. xliv + 609. £25.

North looks to material culture and the history of cosmology in an effort to under-
stand the mind of the people who built Stonehenge. Using a three-dimensional
approach, he studies the famous structure both in itself and in the context of similar
constructions. Ultimately, he offers what he believes to be the solution to the riddle
of Stonehenge. Evidence and conclusions are presented to the general reader (with
appendices for the specialist who seeks to confirm them) in a detailed volume that
is supplemented by the inclusion of more than 200 figures, 29 photographic plates,
glossary and selective bibliography.

The History Today Companion to British HistoBdited by Juliet Gardiner and
Neil Wenborn, (Collins & Brown, London, 1995) Pp. 840. £25.

Written by six British historians, and supplemented by contributions from numer-
ous specialists, this volume contains over 4500 entries on British history from the
Roman invasion to 1979. Entries reflect current historical trends, with attention to
economic, social, cultural and women's history. Historians of science and medicine
will find topics of interest, including antibiotics, Bedlam, the Black Death, phre-
nology and vaccination.
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A Brief History of Light and Those that Lit the WWRychard Jerome Weiss (World
Scientific Publishing, London, 1995). Pp. x + 185. £13 (paperback).

Weiss’s biographically-oriented history of light is intended for the general reader.

Its first half moves from the sixteenth to the nineteenth century; its second half is
devoted to twentieth-century theories of light. The author periodically interrupts

the twentieth-century narrative with chapters he calls “tutorials”. These give the

reader an introduction to the nature of photons and electrons, with sections on “rid-
ing a photon” and “illusion and reality”.

Death, Desire and Loss in Western Cultulenathan Dollimore (Allen Lane Pen-
guin Press, London, 1998). Pp. xxxii + 384. £25.

Theaips epidemic has served as a forceful reminder of the long-standing coupling
of desire and death. Dollimore examines the tensions of this coupling, not as a
pathological, but as a creatively constitutive — and fundamental — dimension of
Western thought. It has been central, he argues, to our understanding of individual-
ity, change, gender, and social death. Written for the non-specialist, the volume
opens with a study of death and desire in Antiquity and the Renaissance. It then
turns to a thematic investigation of its subject in the nineteenth and twentieth cen-
turies, concluding with studies of homosexuality amd. Topics include the phi-
losophy of nothingness in Hegel, Heidegger and Sartre; the “aesthetics of energy”
in Nietzsche, Georges Bataille and D. H. Lawrence; and degeneration in Conrad’s
Heart of darkness

Arrhenius: From lonic Theory to the Greenhouse Effetisabeth Crawford (Sci-
ence History Publications (USA), Canton, Mass., 1996). Pp. xiv + 320. $49.95.

Svante Arrhenius (1859-1927) is best known as the chemist who articulated the
theory of electrolytic, or ionic, dissociation. Yet, as Crawford underscores in this
scientific biography, he also made influential contributions to climatology — par-
ticularly concerning the ‘greenhouse effect’ through study of the influence of car-
bon dioxide on the temperature of the Earth — and immunochemistry. Indeed,
these three subjects, arranged chronologically and framed by a brief biographical
sketch and an epilogue, structure the book. In addition to examining her subject’s
disciplinary boundary-crossing, Crawford also attends to Arrhenius’s geographical
movements and the effects these changing contexts had on his scientific choices
and ideas.

The Gospel of Germs: Men, Women, and the Microbe in AmekiéanNancy
Tomes (Harvard University Press, Cambridge, Mass. and London, 1998). Pp. xvi
+ 351. £19.95.

How did the individuals who comprised the turn-of-the-century American melting
pot come to have faith in the “Gospel of Germs™? Tomes follows the translation of
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medical evidence for the existence of invisible, yet fatal, microbes into daily hygi-
enic practices. In so doing, she moves from the laboratory and the public health
movement to porcelain toilets and domestic practices, illuminating how a broader
public culture of hygiene arose from biological theories of disease. The book at-
tends principally to the period in which germ theory emerged and reigned — 1870—
1930 — and concludes with a more condensed consideration of the crisis of faith
that has characterized our later, antibiotic-resistant age.

Technological Changédedited by Robert Fox (Harwood Academic Publishers, Am-
sterdam, 1998). Pp. 271. £36.

This edited collection brings together essays on important themes and central meth-
odological debates within contemporary studies of technological change. The first
of four sections sets forth many of the discipline’s methodological concerns. The
essays comprising the three subsequent sections are gathered around distinct his-
torical periods and problematics: medieval technology and social change; technol-
ogy and new perspectives on the Industrial Revolution; and modern — and
postmodern — technology in relation to politics and national cultures. Contribu-
tors include Trevor Pinch, Thomas P. Hughes, John Pickstone and Donald
MacKenzie.

Yerkes Observatory 1892-1950: The Birth, Near Death, and Resurrection of a Sci-
entific Research InstitutiorDonald E. Osterbrock (Chicago University Press,
Chicago and London, 1997). Pp. x + 384. £31.95.

The Yerkes Observatory, built by the University of Chicago and financed by the
robber baron C. T. Yerkes, celebrated its centenary in 1997. Osterbock, an
astrophysicist and sometime director of the Lick Observatory, draws upon letters,
oral histories, scientific papers and newspapers to chart and assess its changing
fortunes under its first three directors. Sketching both the research programs and
the institutional politics that characterized the famous observatory, he also attends
to broader patterns in science funding and knowledge production in twentieth-century
America.

The Shorter Science and Civilisation in ChiraJoseph Needham, abridged by
Colin A. Ronan (Cambridge University Press, Cambridge, 1996). Pp. xvi + 364.
£22.95/$34.95 (paperback).

This fifth volume of Ronan’s abridgement of Needham'’s series focuses on engi-
neering in medieval China. Generously illustrated with figures, photographs and
tables, it includes chapters on roads, city planning, hydraulic engineering, and the
Great Wall. These technologies are presented not only as impressive individual
accomplishments, but also as part of a more general social and material culture.



NOTICES OF BOOKS - 121

Where Worlds Collide: The Wallace Lirfgenny Van Oosterzee (Cornell University
Press, Ithaca, N.Y., 1997). Pp. xii + 234. £14.50 (paperback).

Alfred Russel Wallace first articulated his theory that there existed a 25-kilometre-
wide biogeographical line separating “marsupials from tigers” (p. 34), “the Orien-
tal from the Australian” (p. xiii), in 1859. Here was the place, Wallace argued (and
Oosterzee summarizes, perhaps with the help of lyrics from the Australian band
INXS), where once separate worlds collided. Using a popular, sometimes even
fictionalized, narrative style, Oosterzee refashions Wallace’s own account of his
work in The Malay Archipelagdy adding general historical background about
nineteenth-century evolutionary theories as well as present-day scientific evidence
about continental drift and species variation.

The End of Knowing: A New Developmental Way of Learritngd Newman and
Lois Holzman (Routledge, London and New York, 1997). Pp. xii + 185. £14.99
(paperback).

Science has begao successful, revealing a meaningless universe; postmodernism,
far from being its nemesis, is its child — and, as such, has not gone far enough to
give us an alternative direction for the future. This is the argument of Newman and
Holzman. Their book attempts to show a way beyond meaninglessness and mod-
ernism. Drawing upon Wittgenstein, Vygotsky and their own experience in creat-
ing “anti-institutions”, the authors argue that we must reject ‘knowing’ itself, and
instead embrace a more performative approach to the world.

The Comet of 44 B.C. and Caesar’s Funeral Gardaisn T. Ramsey and A. Lewis
Light (Scholars Press, Atlanta, 1997). Pp. xx + 236. $27.95 (hardcover), $17.95
(paperback).

A classicist and a physicist collaborate to determine whensrc4€aesar’s Comet
appeared. They look to independent accounts of the comet’s sighting (particularly
from China), historical evidence and astronomical analysis, ultimately discerning
that it was seen in July, rather than in the more commonly assumed September.
Further, as the comet was stated to take place during Caesar’s funeral games, the
authors not only provide background on the games and the concurrent public festi-
val, but also locate them temporally.

Future Plagues: Biohazard, Disease and Pestilence. MankiBati$e for Survival
Peter Brookesmith (Blandford, London, 1997). Pp. 176. £16.99.

This coffee-table book provides stories and images of epidemics, past, present and
future, for the lay reader. Included are chaptersios, antibiotic-resistant viruses,

and biological weapons, as well as summaries on the history of plagues in society and
efforts to control or eradicate yellow fever and malaria. All chapters are generously
illustrated. The author provides a glossary and list of publications fbefureading.
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the Netherlands. He has published two books in Dutch, on the social democratic
movement in the Netherlands in the 1920s and on the democratization move-
ment at Leiden University during the late 1960s; and two in English, on the
science of music in the seventeenth century and on the historiography of the
Scientific Revolution. He is now completing a book on the emergence of modern
science.

Ann Dally is a retired psychiatrist who is now a research fellow at the Wellcome
Institute for the History of Medicine. Her most recent bookastasy surgery,
published in the Wellcome History of Medicine series.

Eileen Magnellois a Research Fellow at the Wellcome Institute for the History of
Medicine. She has written a series of articles on Karl Pearson and is working on
a biography of Pearson. She is currently writing a history of the National Physi-
cal Laboratory.

Katharina Rowold is lecturer in European history at London Guildhall University.
She has edite@ender and science: Late nineteenth-century debates on the fe-
male mind and bod§1996).

Alice Walters is an assistant professor of history at the University of Massachu-
setts Lowell. Her research concerns the commercial and cultural histories of
scientific books, instruments, and other media produced in eighteenth-century
England.

Charles Withers is a professor of geography at the University of Edinburgh. In
addition to work on the historical and cultural geography of Gaelic Scotland, his
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